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The Speed of Light 

• In astronomy, the speed of light is a very important number. 
• Nothing can travel faster than the speed of light. 
• Radio waves travel at the speed of light (they are a different type of light). 
• The speed of light is the same for every observer (relativity!) 

The speed of light (in space) = c = 299 792 458 ( 29 97 92 458) meters per second 

The speed of light is very, very fast. 
At the speed of light, how long would it take to get from King’s Kids in Kathmandu to King’s Kids in Lama-
chaur? Distance in a straight line = 146370 meters. 
 
       distance             146370 
    Time taken = ----------     =     --------------       =    0.000488 seconds 
            c                 299792458 

The circumference (how far round) of the earth is 4 00 75 000 meters. 
In one second, how many times can light go round the earth? 
 
       1 x c    299792458 
   Number of times =   -------   =  ---------------   =   7.48 times. 
      circumference of earth    40075000 

How long does it take for light to travel from the Earth to the Moon? 
The average distance between the Earth and the Moon is 384400 kilometers or 384400000 meters. 
 
       distance          384400000 
    Time taken = ----------     =     --------------       =    1.282 seconds 
            c                 299792458 
 
Important: If I am on the Moon and I am talking to you at King’s Kids with a video phone, when I say 
‘Jaimashi!’, you will see and hear it 1.282 seconds later. This delay can make it less easy to talk to some-
one one the Moon. 
If there is a mirror on the Moon, and you shine a torch at it, you will see the reflection 2.564 seconds later. 

Measuring distances in space using kilometers or meter is difficult because the numbers are very large. 
It is much better to use the distance light travels in a set time to measure distances. 
For example, light-seconds, light-minutes, light-days and even light-years.  
 
From above, the Moon is 1.282 light-seconds away from Earth. 
 
The lightyear is very important in astronomy. 



Distance Light Travel Time in Minutes Notes 

Kathmandu - Lamachaur 0.00000813 0.000488 seconds 

Kathmandu - Watford UK 0.000408 0.0245 seconds 

Earth - Moon 0.0214 1.282 seconds 

Sun - Mercury 3.3  

Sun - Venus 6.0  

Sun - Earth 8.3  

Sun - Mars 12.7  

Sun - Jupiter 43  

Sun - Saturn 78 1.3 hours 

Sun - Uranus 162 2.7 hours 

Sun - Neptune 252 4.2 hours 

Sun - Pluto 318 5.3 hours 

Sun - Nearest Star (Proxima Centauri) 2233441 4.2465 years 
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Travel Times at the Speed of Light 

 

The Light-Year 

This is a very important distance used in astronomy. 
It is how far light travels in one year. 
 

1 Light-year = 9460730472580 Kilometers 

In space, distances are very, very large so light-years are used and not kilometers. 
 

The distance of the Sun from the center of the Milky Way galaxy is about 27000 light-years. 
 

The diameter of the Milky Way galaxy is about 100 000 (one lakh) light-years. 
 

The furthest object that can be seen with the eye without any help is the Andromeda Galaxy. 
 

The distance from the Milky Way Galaxy to the Andromeda Galaxy is about 2 500 000 light-years. 
 

This also means that you are seeing it as it was two and a half million years ago! 
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Light Waves and Temperature 

Hot objects give off light. 
Low temperature, low energy, red. (Iron in a fire). 

High temperature, high energy, blue. 

Light is made of particles (photons) that travel in waves. 
The length of the wave gives the light its colour. 

Long waves are red, short waves are blue. 
Long waves have less energy than short waves (think of shaking a rope). 

Long wave photon - red - low energy Short wave photon - blue - high energy 

All visible light with the wave length in nanometers 

White light is not a colour. 
White light is made of all the colours mixed together. 

A prism splitting white light into all the different colours. For a rainbow, the prism is a raindrop. 

Now look at some stars. 
Are they all the same colour? 

If not, why? 
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Gravity 
(ग�ु�वाकष
ण) 

Gravity is an attractive force - it always pulls. 
Every object (mass) has gravity - atom, person, planet, sun, star, galaxy. 
It is a very weak force but covers huge distances (the whole universe). 

Gravity is everywhere 
The force of gravity becomes weaker with distance - if you move two times the distance, gravity will 

be four times as weak. 

What is Weight? 
 

Weight is what an object (you) feels when gravity pulls on it, and it can’t move, 
for example, standing on the floor. 

The amount of weight depends on the mass (amount of stuff) and the force of gravity. 
On Earth, person S has a mass of 60Kg and has a weight of 60Kg. 

On the Moon, the gravity is 1/6 Earth’s gravity so person S will weigh 10Kg. 

What is Weightlessness? 
 

Anything falling freely because of gravity is weightless. 
A satellite in orbit around the Earth is constantly falling towards the center of the Earth and is weightless. 

How Gravity changes with the distance from the center of the Earth 

Force 
F 

Distance r Earth 
m 

What is an Orbit? 
 

Imagine standing on a tall building and throwing a ball away from it. 
The ball will land some distance away. Throw the ball faster, and it will fall to the ground further away. 

Gravity is always pulling the ball to the center of the Earth. 
If you throw the ball really fast (8Km per second), it won’t ever reach the ground and will come back. 
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Gravity 
 

Escape Velocity 

Imagine throwing a ball slowly straight up. 
The ball goes up a short distance, stops, then gravity pulls it back down. 

What happens when you throw the ball faster? 
It goes higher, stops, then falls back down. 

But, if your throw it up fast enough, gravity is not strong enough to stop it and the ball never stops. 
The speed to do this is called the Escape Velocity. 

The reverse is also true. 
If an object is a very long way from the Earth and it falls towards the Earth, 

it will hit the Earth at the Escape Velocity. 
The minimum speed a shooting star is travelling is the Escape Velocity. 

Object Escape Velocity (Km/s) 

Earth 11.186 

Moon 2.38 

Mercury 4.25 

Venus 10.36 

Mars 5.03 

Jupiter 60.20 

Saturn 36.09 

Uranus 21.38 

Neptune 23.56 

Pluto 1.23 

Sun 617.5 

Black Hole 299792.458  (c) 

The Escape Velocity depends on an objects mass. 
A more massive object, has more Gravity and has a higher Escape Velocity. 

This is why a Black Hole is black. 
A black Hole has so much mass, (more than the Sun) that it’s Escape Velocity is faster than the speed of 

light. 
So light can not travel fast enough to escape —so the mass appears black. 



Glossary 

English नपेाली 

Gravity ग�ु�वाकष
ण 

Force of Gravity ग�ु�वाकष
ण बल 

Weight वजन 

Mass मास 

Speed of Light �काश को ग�त 

Orbit क�ा 

Universe ��ा�ड 

Escape Velocity ए"केप वगे 

Planet #ह 

Attractive Force आकष
ण को बल 

Repulsive Force ��तकष
ण को बल 

Magnet च'ुबक 

Magnetic Field च'ुबक(य �*े 

Wave लहर 

Particle कण 

Energy ऊजा
 


