a | Activity 23

ANAXAGORUS

Historical evidences reveal that it waisaxagorus who first told humanity that the

Sun and the Moon are rock piles.

He said that the Sun is a huge mass of boiling rock

Accrding to him, the Sun is a bigger rock the

‘Pelopanesus’.

Friends, do you know what is Pelopanesus? In
southern part of the map of Greece, you can se

peninsular region that is 80 km wide. Itis Pelopanes

Against this historical background, in his boc
A Sar Called The SunGGeoge Gamow gave an accour
of howAnaxagorus had arrived at his conclusions. |
had recorded that on one solstice day at Syene,
reflection of the Sun could be seen in a deep well there.
On the same day Alexandria the Sun was observed at an angle of 83 degrees to the horizontal.
This meant that the dé@rence in latitude betweédexendria and Syene i97He knew that

Alexandria and Syene are north--south of each other and the distance between them is 800 km.

Based on these data and with geometrical drawings, he calculated the distance to the Sun

as 6400 km.

Draw a right angled triangle with an angle ot 88a graph papelts height will be 8
times the base. If the base is 800 km what will be the helgifaiagorus got the answer 6400 km.
But it was not correct because he assumed the Earth to be flat. But this was the answer to
another question. Don’t you want to know that question? That question is, ‘What is the radius

of the Earth?’




200 years lateEratosthenes corrected the mistake and stated that 6400 km is the radius

of the Earth.
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distance to the stars?

in one light year?

Light travelledin 1 second
in 1 minute
in 1 hour
in 1 day

in 1 year

HOW CLOSE ARE THE CELESTIAL BODIES?

On aclear night sky don’t you see a dimly illuminated area spreading across th

This is the view we get when we look at the centre of our gateexmilky Way. Though
the stars in the galaxy appear to be very close to eachtb#eare unimaginably distar
from one anothetJsually the distance between the two objects is expressed in me

The distance between places is expressed in ‘km’. What is the unit for measur

Itis expressed ibiIGHT YEARS. The distance travelled by light during a period
one year is a light yeat.ight travels 3 lakhs km in one secofidhen how far will it travel

3 lakhs km ( 3 x 10km)
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Activity 24

THE SIZE OF THE EARTH

Over the phone contac

two friends living at two different
places at the same latitude in t
east coast and in the west coas
The places can be Mangaluru a

Chennai.

Ensure that the time on th¢
watches of the two friends are thig

same. Both of them should note

the exact time of the Sunrise (the lower edge of the solar disc may be taken as reference) and

intimate it to you.The friend at Chennai sees the Sunrise earlier

Find out the difference in the times of the Sunrises at these places.

Let this diference be ‘Thours.And let the distance between the two places be ‘D’.

After the Sunrise at Chennai the Earth has to turn distance ‘D’ for the friend at Mangaluru to

see the Sunrisdo travel the distance ‘[dlong the circumference, it takes hidurs. The

Earth takes 24 hours to rotate once along its circumference. So the approximate circumference

can be calculated,

Circumference = 24x %

Note : The above calculation will be correct only if your friends are

onthe Equator. But all places in India are north of the ~ Equator.




Activity 25

TOP? BOTTOM?

India

The Equator

Tools
« Arubberball
* Pins
A sketch pen

America

We live on the Earth.
Where on the Earth?

Write the aNSWET ........cooeeeeeeeeeeee e N

Using a sketch pen, and with the aid of a globe, mark places
like India,Africa, Canadaiustralia,Antarctica, Japan on a rubber
ball. Our position on the Earth can be marked by fixing a pin.

Show how people stand on each of these countries by fixing
pins.

| am at the top

Put arrow marks at the top and at the bottom of each person.
Which is the direction of the arrow marks at the bottom?

Arrow marks at the top?

dor ayy 1@ we |




Activity 26
THE TRUE NORTH

Two points on the Earth remain stationary when it rotatesy
are the North Pole and the South Pole. The direction of the line pointin
towards the North Pole is ther(ie North’.

Let us find out th@rue North.

Tools

« String of length
70cm

+ Apiece of chalk
+ Astick

« Astraight pointed
stick of length
70cm

Choose a place where we get sunlig
uninterruptedly from morning to evening. In the '.
morning itself, draw there a circle with a radius
50 cm. Fixa 70 cm long stick vertically at the centre
of the circle. The shadow of the stick becomes shorter
and shorter and when the tip of the shadow touche
the circle, put a mark °Aat that pomt\Nhen the tip

mark that point ‘B’. Draw a straight line joining"A
& ‘B’ . This will be the exact East-&8t direction. Put a mark at the centre of theAiBe
Draw a line passing through this point from the centre

of the circle. This line marks the true North-South
direction at the place.

Use a magnetic compass and note the direction of

> the Magnetic North . Observe the difference between
the Magnetic North and tAeue NorthWhen the Earth

rotates, the Magnetic North rotates round theltoe

North in a circle.




Activity 27
AN ANGLE DANGLE METER

Standing on the ground, can you measure the height of skyscrapers and very tall trees?
Can you measure the angles that the celestial bodies make with the horiZzonfaigle
Dangle Meter is a simple tool which can be used for this.

A M B

0 Tools

» A thick cardboard 20 cm Xx
Take the photocopy of the figure of a protractpr 10 ¢m

given in the annexure of this handbook and A light thread of length 1 m

Construction

paste it on a cardboard. Cut and remove fadl 2 small pieces of stone
portions other than the shape of the protractar A wooden plank 70 cm x 10 ¢
from the cardboard. Cut a V' shape at the point 1/2" PVC pipe 20 cm long or
‘M’ as shown in the figure. Put a light thread straw

}= =4

with stones tied at the ends on either side|af An earthen pot filled with sandl

the protractor through ‘M. - Aring on which the pot can b

0) rotated

D

[Note that angles are graduated with zero

at N and 90atA & B for convenience].
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T he Earth is always moving . Hence, there will be relative changes in the position of the
stars in the skyVill the angle of the stars from the horizon chanyge8, they do. However
there is a star which does not seem to change its position at all. Its altitude will be the same
always.That fixed star is the Polestar

Can you find whether the altitude of the Polestar]is Tools

always constant? e AnAngle Dangle Meter
e Atallstand

Experiment

Keep theAngle Dangle Meter on a tall stand in an open
space. Observe a star through the sWditihout moving the
instrument, look through the straw after 5 minutes. Do you
see the star now? If not, why?

Now, observe the Polestar through the strawok
through the straw after 15 minutes. Can you see the Polestar
now?Yes!

After one hour2 hours or after days, look through the
straw Can you see the Polestar nofe8! (In southern Kerala,
you should look from the terrace of tall buildings to see the
Polestar).

For further thought
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What facts do you know about the
relative motion of the stard®rite down. Now
perform the following activity

Open a black umbrella and paste inside it
a few stars shaped out of gilt pap#ith the
rod of the umbrella as axis, rotate it gently

Observe the stars that are nearby and far away from the axis. Which are the stars that
travel short distances? Which are stars that travel long distances? Where should be the position
of the star for it to have the least movement?

Can you locate such a star in the sky?

/|
Tools

* Anumbrella

» A piece of gilt
paper

e Gum
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Activity 30
FIND THE LATITUDE

Direction in which the Polestar is seen

North Pole
Tools
¢ AnAngle
Dangle Meter
South Pole e Anatlas
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The direction in which the Polestar is

seen at different places

A A A

North Pole

South Pole
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Y ou know that the Earth rotates about its own &lsere is

this axis? Where are the poles?

Let us do an experiment to understand these.

On a thin wooden plank fix a nail with its pointed end upwards.

Keep the ball on the nail so that the ball can rotate frReltate

the ball with the tip of the pen touching the ball. The pen draws a

circle on the ball. Keep the pen touching the ball at different points

from top to bottom and rotate the ballle get a number of parallel circles on the ball.

Which is the greatest circle?

Which is the smallest circle?

When does the circle become small?

Does the circle become smaller and smaller and ultimately end up at a point?
Like this how many points are there?

The points where circles are not formed are the poles of the ball. For the Earth also there

are two such poles. The North Pole and the South Irtdgine a line joining the poles of
the Earth. This imaginary line is the axis of the Earth. What happens to the points on this line
when the Earth rotates?

Tools
e Aball
* Apen
* Anall

* Awooden plank
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Presently we have a number of devices for
noting time. Long ago, when such devices were not
there, how did people determine time? The shadow
cast by the Sun was used as a device for it. One such

device was the Solar Clock (SUN DIAL)

Construction

Make 24 equidistant marks at the edge of a
cardboard disc of diameter 30-40 cm. Mark numbers
1 to 24 on it. Introduce a pipe vertically through the

centre of the cardboard disc.

Tools

* A cardboard from
which a circular disc
of 30-40c.m diameter
can be cut out

* 1 mlong Pipe of a
very small diameter
(say that of a pencil)

Arrange this on a table or terrace so that the
Polestar can be seen through the pipe. This
position should not be altered hereafter

Next morning, after the Sunrise, observe the
shadow of the pipe. Observe the shadow after
one hoursay at 8 am. Nawotate the disc so
that the shadow of the pipe coincides with
the mark at 8am.

The direction of the pipe should not change
when you do this.

What will you do if the view of the Polestar
is obstructed by the branches of trees or tall
buildings while you are looking through the
pipe of the solar clock?

Refer a book on Geography or internet and

find out the latitude at your place. Let Xe that latitudeAdjust the angle between the pipe
and the horizontal %and point the pipe to th€rue North. Use aAngle Dangle Meter for

doing this arrangement.
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On the day when the activity begins at 10 am at the selected place, fix the second PVC
pipe so that the two pipes and the Sun are in a straight line. The second pipe can be adjusted by
making the shadow of the two pipes fall on a straight line.

Draw a straight line joining the two pipes and write the date in paint or with a permanent
marker .

Without moving the first PVC pipe, change the position of the second pipe if required
and repeat the process on thadd the 180of every month.

After one year discuss the North-South movement (Solstice) of the Sun.
For further thought

Really is the left-right movement of the Sun the cause of this phenomenon?

North A %
- JfLecond PVC

West -
First PVC

East

South
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Activity 34

THE SUN OVER OUR SCHOOL

Tools
» Aflower pot

» Astick1m. long

» Apointed stick 10
cm longer than
the radius of the
flower pot.

e AGlobe

* A small weight
with pointed tip to
know plumbline.
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