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1. Absorption of Infra 
Read rays in water 

 
Materials required : TV 
Remote Handset, TV, a beaker 
with water 
 
Procedure  : Switch 
on the TV and operate it with 
remote handset.  Place a beaker 
with water between the remote 
handset and TV.  Now the signals 
cannot be communicated. 
 
Reason:            The remote 
handset sends infrared radiation.  
When water is kept as an 
obstruction the infra red waves are 
absorbed by water and hence there 
is no communication.  The water 
vapour in the earth’s atmosphere 
also absorbs infrared rays emitted 
by celestial objects.  Therefore, the 
IR observation can be done from 
satellites or very high places like 
Himalayas. Digital cameras can 
“see” IR rays.  This can be 
demonstrated by flashing remote 
signals to the camera. 
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2. Effect of refraction at 
Sunset/Sunrise 

 
Materials required :   A long 
rectangular long glass box, source of 
light, sugar solution 
 
Procedure :Prepare concentrated 
sugar solution.  Fill about 3/4ths of the 
glass box with water and add sugar 
solution very carefully at the end so 
that it does not uniformly rise in 
water.  Pass a beam of light and 
observe that it bends through the 
solution. 
 
Reason:The different concentration 
of sugar solution in the layers of 
water causes a gradual increase in 
the refractive index which causes the 
bending of beam owing to refraction.  
The same phenomenon is seen at 
Sunrise and Sunset.  The Sun will be 
visible for a few minutes even after 
it has moved below the horizon.  
This correction is incorporated in 
Sunrise/Sunset timings. 
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3. Demonstration of the effect 
of twinkling  
 

Materials required :A hot plate, 
laser beam/light beam, a screen 
 
Procedure :  The light beam is 
flashed on a screen and appears as a 
bright image.  When the same beam 
is passed above the hot plate the 
image appears to flicker. 
 
Reason   :  The air above the hot plate 
is getting heated and is turbulent.  
The refractive index changes 
continuously.  This causes refraction 
of light in a non-uniform way 
resulting in flickering of light.  
Exactly similar to this the earth’s 
atmosphere causes twinkling of stars.  
The effect is not immediately 
noticeable in case of planets since 
they are not point objects. 
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4. Demonstration of Ozone 

action 
 

Materials required : UV lamp, sun 
screen lotion, lux meter, transparent 
sheet 
 
Procedure :  Set up the UV lamp and 
the lux meter which measures the light 
from UV lamp.   Apply sun screen lotion 
to a transparent sheet and insert it 
between UV lamp and lux meter.  Notice 
the drastic drop in intensity of light as 
measured by the luxmeter. 
 
Reason     : The sun screen lotion 
contains para aminobenzoic acid which 
absorbs UV radiation. The ozone in our 
atmosphere also has a similar effect.  
Thus the UV radiation from Sun and 
other bodies will not reach us on the 
earth.  Ozone is a molecule with three 
atoms of oxygen.  Atmosphere contains 
oxygen and ozone molecules.  UV 
radiation breaks oxygen into atoms 
which quickly recombine to form ozone.  
Again UV radiation breaks ozone into 
three atoms and the process goes on. 
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5. Rocket with air pump 
 

 
Materials required :    Two separable 
parts of a dummy rocket, pedal pump, 
tubes,   
 
Procedure :     The two parts of the 
rocket are fixed together.  Air is pumped 
in by the pump to a very high pressure.  
Through the other tube air is allowed to 
stream out as a jet.  The top part of the 
rocket flies high. 
 
Reason :      The jet action of air 
produces a reaction on the body of 
rocket causing it to fly high.�
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6.Circumpolar constellations 
 

 
Materials required : Source of 
light, transparent images of 
circumpolar constellations, ball, 
black screen 
 
Procedure : Circumpolar 
constellations are marked on a 
transparent sheet.  It is fixed to a ball 
which has holes corresponding to the 
location of stars.  The bottom portion 
of the ball is cut off.  The source of 
light is placed below the ball.  The 
black screen is used to project the star 
pattern.  As you rotate the ball the 
stars appear to go round the pole star. 

 
Reason :      The pole star is in 

the direction of the 
rotation of axis of earth; 
every star appears to go 
round it .�
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7. Structure of a comet 
 
 
Materials required :   Water, dry ice 
(solid CO2), sand, soil, ammonia, 
rubber ack  
Procedure  :    Mix soil, 
sand, water with ammonia and finally 
dry ice and put them all in a rubber 
sack, roll in the shape of a ball.  As 
soon as it is taken out, dry ice 
sublimes and creates the impression 
of a comet with coma.  Bubbling 
action of release CO2 may be seen. 

 
Reason : Comets are 
called dirty snowballs.  They 
comprise ice, dry ice, organic 
compounds, silicates, ammonia, etc.  
As they approach the Sun, the 
volatile materials evaporate creating a 
coma.   �
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8.  Retro-reflector for laser 

ranging 
 
Materials required :   Two mirror 
arranged to be perpendicular to each 
other, source of light. 

 

Procedure :    Send the beam of 
light to one of the mirrors.  You can 
also show that the light comes back 
in the same direction. 

 
Reason :    This is the principle 
of retro-reflectors, which are used in 
finding very large distances.  A retro-
reflector kept on the Moon by Apollo 
astronauts was used for measuring 
the distance using very powerful 
lasers.  The time needed for the light 
to get reflected and reach the same 
point is for calculating the distance 
very precisely. 
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9. Estimation of diameter of 
Sun 

 
 
Materials required :An aluminium 
sheet with pin hole, scale, screen, 
bulb, transparent arrow 

 

Procedure : Keep the arrow 
in front of the bulb and place the 
pinhole next to it.  You can get the 
image of the arrow on the screen.  By 
measuring the length of the image 
and the distances to the arrow and 
screen, we can calculate the length of 
the arrow.  Similarly, the diameter of 
Sun can be calculated by getting the 
pinhole image of the Sun and 
measuring the diameter of the image 
and the distance of the image from 
pinhole. 
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10.
Refractor telescope 
 
Materials required :     Two convex 
lens of different focal lengths, pipe 

 

Procedure :      The lenses are 
aligned to be exactly parallel to each 
other.  The light from a distant object 
is brought to focus inside the tube 
using the lens of longer focal length.  
The second lens is adjusted so that 
the image is exactly at its focus.  This 
will enable us to view the distant 
object by a magnification decided by 
the ratio of the focal lengths of the 
two lenses.This was the method used 
by Galileo to see the celestial objects 
400 years ago. 
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11. Geo-stationary satellite 
 
Materials required :    Globe, 
Motor, Model of a satellite, handle 

 

Procedure :    The satellite model 
is fixed to the handle which in turn is 
fixed to the axis of the globe.  As the 
globe rotates, the satellite also rotates 
with the same speed. The period of 
revolution of satellite is same as the 
period of revolution of earth.  Thus 
the satellite is always above the same 
region on the earth. 
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12. Eclipse model 
 
Materials required :   Wooden base 
with two poles, motors for each pole, 
bulb, globe, a smaller ball as moon 

 

Procedure :  The bulb and globe 
are arranged such that earth can 
revolve around the sun.  The smaller 
ball is placed as the moon with a 
handle to revolve around the globe.  
The shadow of the ball falls on earth 
depicting solar eclipse. In reality the 
plane of orbit of the moon is inclined 
to that of the earth by five degrees.  
Thus we do not have eclipses every 
new moon. 
 
 
 
	


�9 ��'�	���!'��	
�9 ��'�	���!'��	
�9 ��'�	���!'��	
�9 ��'�	���!'��		 			
				
				������
����������
����������
����������
����	 �	�����'�	3��� �5f	�'���%&	
6��#��		����*�
�����	0	����*�
�������	
L���.��*�	����H��
�����	?2�`�	
��&�;��	
)��'�9��	���)����!.	Y��A	)��#��	
	
�'(!��'(!��'(!��'(!��	 	 	 �	 	 ?2�`	 ���3���	 
��&�;�	 �����	
6��#��	 	 ����*�
���	 ����2�	 �%&1,	 	 ;(����	
�������I������	 ���3������3�	 ����g1,		
)��'�9'�	 �!B��'�%&	 Y��A	 )��#�����	 /�1,		
�'��	 ;(��������	 ���3��	 L���
����	 ��"����B	
���!+,	 	 /'���	 �������	 ;(��������	 ����2�	
$������4'��,	 	 �������I
�9 ��������	
����g���3��'�,	 �!�����'�%&	 )��'�9��	 ����D����	
3�*	 ;(��	 ����D����	 3�*��A	 d'��	 +.9
���O��K	
T������!.'�,		<'�@��'�	��9L	����!�!��"
��	

�9 ��	<
����45*&,		

         �

��(�)��&�
���	��	���-�.�
���������

�

�

�

�

�

�



�

13. Reflector Telescope 
 
Materials required :   Wooden 
Frame, Concave mirror, glue, plane 
mirror, eye piece 

 

Procedure : Place the 
concave mirror at the end of the 
wooden frame vertically.  Mount the 
small plane mirror at 45 degree angle 
to the axis of the concave mirror at a 
distance less than the focal length of 
the mirror.  Attach the eye piece.  
This arrangement is called Newtonian 
reflector.  The plane mirror brings the 
image out of the frame to help view 
distant objects comfortably. 
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14. 
Retrograde Motion of Jupiter 
 
Materials required :  Drawing sheet, 
sketch pen, laser, rubber band, 
striker, 2’x1.5’ board 

 

Procedure : Draw a circle 
and divide the circumference into 
twelve parts.  Label each point with 
the names of months.  These 
represent the position of earth during 
the year.  Mark the location of Jupiter 
during the year.  Move the laser beam 
in the direction of Jupiter as seen 
from the earth, you may notice the 
apparent reversal of direction. When 
the earth over takes Jupiter, there is 
an apparent reversal of direction of 
motion. 
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15. Angular size of sun from 
different planets 
 
Materials required :    Bulb, wheel 
with different sizes of circular slots 
cut on it. 
 

Procedure :   The circular slots can 
be placed sequentially in front of the 
bulb to enable to view a circular 
image of the sun.  The names of 
planets are made to correspond to 
specific circular slots.  This shows 
the angular size of the sun as viewed 
from different planets in comparison 
with that from earth. 

 
Reason    : As the distance 
increases sun appears smaller and  
smaller; here the angular sizes have 
been calculated and the slots are 
accordingly cut. 
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16. 
Variety of Ellipses  
 
 
Materials required :  White board 
with one fixed nail and another 
movable nail, sketch pen, thread 
 
 

Procedure :  Fix nails on the white 
board.  Tie the thread and move the 
sketch pen holding the thread 
stretched.  An ellipse is the resulting 
curve.  Move the second nail away, 
repeat the drawing.  Another ellipse 
appears.  Notice that as the separation 
between nails increases the ellipse 
become flatter. 

 
Reason : The orbits of all 
planets including earth are elliptical. 
The location of the sun is one of the 
foci.  The location of nails is called 
focus. 
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Telescope Mounts 
 
A telescope should be mounted on a supporting structure that is sturdy enough to support 
the telescope without any vibrations and also allow the astronomer to move the telescope 
easily to point it to different objects in the sky. There are various designs of mounts based 
on the specific purpose for which the telescope is used, the size of the telescope and other 
factors. We are showing here two models that are commonly used and easy to make. 

17. Altazimuth mount:  This mount design requires movement in two different axis 
called Altitude and Azimuth (Altazimuth for short) for tracking an object as it moves in 
the sky. Altitude is measured from the horizon towards the zenith and Azimuth is 
measured from the North pole towards East. This design is more suitable for large 
telescopes and telescopes where accurate tracking on one axis is not a major concern. The 
picture shows ray diagram of an altazimuth mount. The model you see is called 
Dobsonian mount. It is the easiest to make, provides a good observing position and is a 
common design used by amateur astronomers. 

18. Equatorial mount: This mount design enables the telescope to be aligned to the 
Earth's rotational axis and thereby track a celestial object by moving the telescope in just 
one axis. The axis that points towards the pole is called Polar Axis (also called Right 
Ascension or RA axis) and is used to move the telescope in East-West direction. The axis 
perpendicular to that is called Declination (Dec) axis and is used to move the telescope in 
North-South direction. This design is best suited for long exposure astrophotography. The 
design of the mount you see here is called German Equatorial mount. 
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19. Weightlessness and its 
effects 
 
Materials required :     Plastic 
bottle, water, an elevated place, 
strings of corks,  water 
 

Procedure : 1. Drill a hole on 
the side of the bottle.  Drop the bottle 
from an elevated place.  Notice that 
as long as the bottle is falling, water 
does not spill out.  But it spills as 
soon as it touches the ground. 

 
2.  Put the string of corks in a bottle 
and add water till the level of last 
cork.  Notice that the spacing 
between the corks now varies. 

 
Reason           : Both these 
experiments demonstrate the 
principle of weightlessness.  The 
water in the bottle experiences no 
weight during the free fall and hence 
did not spill out. Similarly when the 
corks are submerged in water the 
buoyancy balances the gravitational 
force and the spacing between the 
corks increases. A similar effect is 
seen among astronauts whose bones 
do not feel the weight but experience 
the buoyancy due to the liquid 
present between the bones.  
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20.
 The action of a rocket 
 
Materials : Plastic cup with 
air tight lid, ENO salt and tubes 
 
Procedure :  Drill two holes 
on the top and side of the small cup.  
Insert small tubes in vinegar and 
paste it in with glue.  Close the tubes 
temporarily, fill water into the cup.  
Cover the air tight lid.  Now open one 
of the tubes. Add ENO and close it 
immediately. Notice that within a few 
minutes the cup flies away. 
 
Reason : The reaction   
produces CO2 which tries to escape 
through the only tube available.  The 
high pressure of the escaping gas 
produces a reaction on the cup which 
moves in the opposite direction. 
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21. 
Why do we need a large telescope? 
 
Materials : Convex lenses 
(or mirrors) of different sizes slide 
projector, screens, candle 

 
Procedure :  1. Place a candle 
as the object in front of the lens or 
mirror.  Adjust the screen to get a 
sharp image.  Cover half or part of 
the lens/mirror by a black paper or 
card board.  Observe that the image is 
visible but it is dull. 

 
2. With a slide projector produce the 
image of the slide at different 
magnifications.  Notice that large 
magnification results in poor 
resolution. 
 
Reason : These two 
experiments demonstrate the need of 
a telescope whose purpose is to 
produce well resolved images of faint 
object.  By increasing the size of the 
lens or mirror which is the objective, 
more light is collected and a bright 
image is obtained.  The eye piece 
provides the magnification. The 
second experiment shows the 
limitation of magnification, which 
reduces the resolution.  A good 
telescope will have a suitable 
combination of objective and eye 
piece. 
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22. Rotation and Revolution of Moon 
 
 
Materials required :   Cylinder, 
Pencil,  Rubber band, Motor, Colour 
paper,                                             globe, 
moon’s drawing 

 

Procedure      :        Draw a circle and 
divide into eight parts.  Keep the globe 
at the centre.  Attach a pencil to the 
cylinder with a rubber band.   Allow the 
cylinder to revolve around the globe.  
Simultaneously let the pencil trace on 
the paper.  After one complete 
revolution you will notice that pencil has 
completed the circle corresponding to 
the rotation of the cylinder.   This shows 
that the rotation and revolution period of 
moon are the same. 
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23    Demonstration of Kepler’s 
second law of planetary motion 

 
 
Materials required : Wooden 
plank, fine  powder or sand grains 

 

Procedure : Draw an ellipse 
on the band. Mark points corresponding 
to the path covered by the planet at equal 
intervals of time on opposite sides of the 
ellipse.  Fill the area covered on one side 
with sand.  Now remove this quantity of 
sand and fill the area covered on the 
other side of ellipse.  Notice that it 
exactly fills the area. 

 
Reason  : This shows that 
the planet moves in such a way that it 
cover at equal areas in equal intervals of 
time.  Therefore it moves faster when it 
is closer to the sun and slower when it is 
farther. 
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24. Sun – Moon – Earth System 
 
This model explains  

(1) The reason for seasons, which is caused by the inclination of the earth’s rotation 
axis.  It may be seen that in June the Northern hemisphere has summer while in 
December Southern hemisphere has summer. 
 

(2) The model shows the phases of moon as it revolves around the earth. 

 

(3) The model shows that the plane of the moon’s orbit is inclined to that of earth; 
because of this the eclipses do not occur every new moon and every full moon. 
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1i3�Total and Annular Eclipses 
 

 
 
Materials required : Bulb, disk 
of the same size  of bulb, arrangement to 
move the disk in front of the bulb 
 

Procedure : The movable disk 
is kept in front of the bulb to create the 
simulation of total eclipse.  The disk can 
be moved back and forth.  It may be seen 
that the bulb looks like a ring 
surrounding the disk.  This is similar to 
annular eclipse when the sun is 
completely covered by the moon.  
Another disc shows that small valleys on 
the moon create the effect of diamond 
ring at the beginning and ending of 
eclipse. 
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