Let us use the arrangement shown in the figure. When the Sun crosses over the school,
the shadow of the tip of ‘P’ falls at the point ‘O’, directly below ‘P’. The shadow of ‘P’ will fall
at ‘O’, at Local Noon. If you observe the direction of the movement of the shadow of ‘P’ each
day after March 21, you can see that it moves towards ‘O’. Find out the exact day on which the
shadow of ‘P’ falls on ‘O’. Continue the observation even after June 21. Note down the dates
on which the Sun passed over the school.

For more Thoughts

Collect more information about the methods to find the Local Noon, the North-South
movement of the Sun and the Climatic Changes.




- ®

Activity 35

THE BIRTHSTAR AND THE HELIOZOIC
INTERVAL

What is your Birthstar?
What stars are considere
Birthstars? How do we identify the
Birthstar? The Birthstar is the ong
seen in the background of th
Moon at the time of a persan’
birth. When calendars were not i
vogue, this was a technique fof,
memorizing the dates of birth &
Even during daytime, one of the
27 stars is in the background c
the the Moon. The Star seenin thy
background of the Moon on &
particular day is the Birthstar o
all the children born on that day

Tools “It rains cats and dogs in 'Athira Njattuvela'". This is a very popular

» Cardboard

saying in Kerala. “Njattuvela” is the Malayalam word for the

heliozoic interval, the period during which the Sun will be in the

» Sketch pen

background of a particular Birthst&ince there are 27 birthstars,

 Three stickers of  there will be 27 heliozoic intervals. Each ‘Njattuvela’ takes its name
different sizes after the particular Birthstar in whose background the Sun is seen.
Here is an instrument which can be used to understand the heliozoic

interval and birthstars. Cut a cardboard of 40 cm diamdtaw

lines as shown in the figurdlrite down the names of 27 stars and 12 zodiac constella&ions.
piece of cardboard with a breadth 1.5 cm and two circular discs of diameter 2 cm & 3 cm at the

ends are cut out as sho
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0 . The maximum length of the cardboard piece should be



10cm. Cut outacardboard piecef 1.5 cm breadth with twarcular discs of diamet&cm

and 5 cnat the endqas shown n Fig 3)
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Its total length should be 27cm. The disc with 2cm diameter represents the Moon, 3 cm
diameter represents the Earth and 5cm diameter represents the Sun. Punch holes at the centr
of the large disc and the centres of discs with diameters 3 cm and 5 cm. First, place the
cardboard with 3 cm and 5 cm discs in front of the large disc. Then place the card board with
the discs of the Earth and the Moon in front of it. Introduce a nut through the holes and bolt it
so that the cardboard disc can be freely rotated. Behind the large disc near its edge, fix a
slightly heavy object (nut, etc). This is to keep that end always down. Nail it through the hole

onawall.
How to use?

Hold the Earth at the centre. Rotate the Earth. When the Earth rotates round the Sun,
note the zodiac constellation in the background of the Sun. If the Zodiac sign behind the Sun is
LEO, what is this month®/e think the Sun is moving through the dByt what is moving now?

The Sun or the Earth?

Now, rotate the Moon round the Earth.What are the stars in the background of the Moon?

If the Moon were with a particular star for one dagw many days will it take the Moon to

come to the same star after one revolution?
What is the Heliozoic interval ? (Njattuvela)

There are 12 zodiac signs and 27 Birthstars. Then how many stars correspond
to one Zodiac sign? The Sun will be along one Zodiac sign for one month.
Then the Sun will be with a Birthstar for 13-14 days. This period is called
heliozoic interval (Njattuvela). When the Sun is with the Bithstar Ashwini,

it is Aswathi Njattuvela (Ashwini heliozoic interval). Then what isAthira
heliozoic interval? With reference to the figure, fix the position of the Earth
and find out the heliozoic interval. In ancient days, agricultural activities

were dependent on the heliozoic interval or Njattuvela.




" Activity 36

OH!IKRITHIK!

Oh ! Kritik !

Ofyou I dream

As stars begin to bloom!

As darkness spreads its gloom,
To you in hope | lift my arm.

Little radiance above!
You linger long and high!
Of your dear brighter love
| dream and wish it nigh.

A bunch of petals you are!
An earthy jasmine flower!
[ turn to you my wistful eye
To know and wonder ‘why?'

Where are your sisters starry
Ashwini and Bharani?

Where are your maids mejry
Athira and Rohini?

Are they playing hide and seek
With fiery cousins never meek?




In every summer twilight

With joy and hope ever bright
| watch and wait for your sight
But show you not your light.

A sailor lost on high seas,

| drift and float on tidal times
And turn to you for guiding light
And turn to you for leading light.

Oh I Kritik !

Of you | dream

As stars begin to bloom;

As darkness spreads its gloom,
To you in hope | lifimy arm.

)

K

% // /’[""‘\

(A free recreation of the poem "Karthikayodu"3yy. lllayas Perumbalam.)

Sing it solo and in group

How many poems, stories, proverbs like this are there about the wonders of the Universe!
............. Collect then¥.ou can also try composing some for yourself.

Krithik - Karthika (Pleaides in English) - The thilLunar asterism, a gup of stars.

Ashwin - Aswathi is the first Lunar asterism. lésembles the head of a horse.

1
2
3. Bharani- The second Lunar asterism
4

Athira - Ardra, the sixth Lunar asterism is called Betelgeuse in English. It edagimant in

the ORION constellation.

5. Rohini - It is the fourth Lunar asterism.




Activity 37

LET USWATCH THE STARS
X *
*
I:'I * *  x *
/ URSA MAJOR

/

x The Polestar

Date Time Direction Constellation Shape of the Constellation
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Activity 38

A PLANETARIUM FOR YOU

How exciting it is to watch the stars during night! What if we could watch stars
during day time? planetarium is the device for it.

See, here it is.

Construct a cardboard box 10 cm x 10 cm x
30 cmAtthe one end of it, put a hole of diameter
1 cm At the other end, make a hole of size 8 cm x

8 cm. Make a bracket here to hold the slide.

Preparation of slides Nn{Xw

Cut out a piece of thick black paper of size
9 cm x 9 cm. Punch holes so that they denote the
shape of a constellationhe slide is readyHold
the slide in the bracket. Look at the slide through
the hole. Here is a simple planetarium.

Prepare slides denoting other constellations als
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Activity 39

A LONG DISTANCE FINDER

How far away is a distant object from us? When we observe distant objects, we often
ask questions of this sort. How shall we measure the distance?

Let us make an instrument for it.

Using the mount board, construct two triangular tubes 50 cm long each as shown in the
figure. Sides of the tube should be 10.5 cnml&Xm so that the smaller tube slides smoothly
inside bigger one. (Sides may change slightly depending upon the thickness of the mount
board). Place the smaller tube inside the bigger one.

Make a hole of 1 cm diameter on a thick pa@#rse the outer side of the small triangular
tube with this paper so that the hole is at the centre of the tube. Make three triangular pieces of
thick paper with sidesl15 cm. Cut holes of diameter 5mm, 10 mm and 20 mm at the centre
of each of these pieces. Make a triangular cap which just closes the outer side of the bigger
tube. Cut a hole of 5 cm diameter at the centre of the cap. The cap should be removable . Place
one triangular piece of paper inside the cap and close the bigger tuh¢h&ldistance finder
Is ready
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How to use the distance finder

Let us measure the distance to a ball using the distance fiatera plastic ball of
diameter say 14 cm. Keep the ball on a stand of about 2m height at a certain distance.

Fix a triangular cardboard piece with a hole of 1cm diameter at the end of the distance
finder. Observe through the hole and adjust the length of the distance finder so that the circle
of the ball coincides with the circle of the hole. Measure the distance of the hole in the triangular
piece (P) and the distance of the ball (D) from your eyes.

Then,
Diameter of the ball Diameter of the hole

Distance of the ball (D) from eyes_ Distance of the hole from the eyes (P)

o 14 cm 1cm
|.e. =
Dcm Pcm
or D _ 14 le cm

Calculate the value
Measure the distancetbfe ball from the eyes using a tape. Compare the two values.
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Activity 40

HOW FAR IS THE SUN?

Tools

e A solar filter

e Adistance
finder
Distance to the Sun Length of the distance find
Diameter of the Sun Diameter of the hole

Tr

Measure the length of the distance finder (P). Calculate the ratio.
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Activity 41

HOW FAR IS THE MOON ?

80



Activity 42

DIFFERENT METHODS,
BUT THE SAME RATIO

Are there other methods to find out the ratio of the distance of the Sun from the Earth

to the diameter of the Sun?
Try the following activities and share the results with your friends.

1. Make ahole on an opague papard Use it as @inhole camera. Project the image of the
Sun on a wall or on the floavleasure the distance of the image from the pinhole (r)
Measure the diameter of the image (d) and calculate the ratio (r/d). Repeat the
experiment several times by changing the distance and calculate the value of r/d in

each case. Compare the values obtained.

2. Project a sharp image of the Sun using a

convex lens of focal length 50cm. Measure .To°|s

« Apinhole
‘r’, the distance of the image from the lens camera

« Ascale
the focal length of the lens) andl’, the .
( g )an « Apiece of tape
diameterof the image. Calculate r/d. « AconvexLens

. : Focal length
Compare the result obtained with those (50 cm) g
obtained in the previous cases. - Asolar
projector

3. Projectthe image of the Sun on a wall using
a solar projector he distance of the image
from the mirror (solar projector) is.fThe diameter of the image is ‘calculate r/d.
Change the value of ‘and calculate the value of r/d in each case. Compare the value

obtained with the values obtained earlier
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Activity 43
THE SUNSPOTS

Does the Sun rotate? How shall we understand it? Have you heard of the Sunspots. They
are the black spots on the SWatch these spots continuously and you will understand that
the Sun rotates. Let us do the following activity with a solar projector

Using a solar projector kept outside, cast the image
of the Sun on a chart paper fixed on a wall. The place where
the image is projected should be as dark as possible. Observe
the image of the Sun. Mark the positions of the sunspots on
the chart papeObserve and mark the positions of these
spots for several days. What are your conclusions? Do the Tools
positions of the sunspots change? It was by observing the . sgjar projector
positions of these sunspots that Galileo discovered the
rotation of the Sun.

* Chart paper

For further thought

How many days doesparticular sunspéaketoreturnto its original position?

Note : 2009 is an year of minimum sunspots. The chances for observing the sunspots
are rare this year
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Activity 44
AN ARC AND THE RADIUS

T here are many more astronomical experiments for you to do. Let us get acquainted

with a mathematical relation that will be useful in the experiments that you are going to do in
future.

Draw two lines BAand BC so that anghBC is 3 as shown in the figure. Draw arcs
A1Cq,A5 Cy, A3 Cawith B as centre. Measure the lengths using a thread.B#, and BAg
are the corresponding radii.

Calculate the ratios ArcA 1C1 Arc A2 C2 Arc A3C3
Radius BAl Radius BAZ Radius BAS

Now, repeat the activity using angle’@@tween the lines.

Does the ratio, Arc _increase with the angle proportionately?
Radius

B

If the length of the arc is equal to the radius,

Ratio becomes one.

This angle is 1 radian. Radian is another unit to measure angle (you will learn more about
radian in higher classes)

360° =206 © Here ‘c’ denotesadian.

How many radians is 18D How many degrees i§ 2
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