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ABSTRACT 

This paper explores in some detail a semi-popular text written by Einstein to present his theory of relativity. In Einstein’s 

view, unlike that of Newton, gravity affects time because it affects light. If one could imagine a particle of light poised on 

the edge of a black hole, it would be suspended indefinitely, neither advancing nor retreating, neither losing energy, nor 

gaining it. In such a state, it is possible to argue that "time stands still". Newton envisaged time as flowing in a straight 

line everywhere. Even if there was no matter, there would be a fixed frame of space and time would still flow "through" 

it. Newton’s absolute spatial frame was supposed to be filled with hypothetical "ether" through which light waves flowed. 

Newton thought that time was like a gigantic "container" inside which everything exists and changes. In this idea, time is 

conceived as having an existence separate and apart from the natural universe. Time would exist, even if the universe did 

not. This is characteristic of the mechanical (and idealist) method in which time, space, matter and motion are regarded 

as absolutely separate. In reality, it is impossible to separate them. 

 

1. INTRODUCTION 

The idea of time and space has occupied human thought for thousands of years. These things at first sight 

seem simple and easy to grasp, because they are close to everyday experience. Everything exists in time and 

space, so they appear as familiar conceptions. However, what is familiar is not necessarily understood. On 

closer examination, time and space are not so easily grasped In reality, the nature of time and space is quite a 

complex philosophical problem. Time is the way we express an actual process that exists in the physical 

world. Time is thus just an expression of the fact that all matter exists in a state of constant change. It is the 

destiny and necessity of all material things to change into something other than what they are. "Everything 

that exists deserves to perish." 

Time and movement are inseparable concepts. They are essential to all life and all knowledge of the world, 

including every manifestation of thought and imagination. Measurement, the corner-stone of all science, 

would be impossible without time and space. Music and dance are based upon time. Art itself attempts to 

convey a sense of time and movement, which are present not just in representations of physical energy, but in 

design. The colors, shapes and lines of a painting guide the eye across the surface in a particular rhythm and 

tempo. This is what gives rise to the particular mood, idea and emotion conveyed by the work of art. 

Timelessness is a word that is often used to describe works of art, but really expresses the opposite of what is 

intended. We cannot conceive of the absence of time, since time is present in everything.There is a difference 

between time and space. Space can also express change, as change of position. Matter exists and moves 

through space. But the number of ways that this can occur is infinite: forward, backward, up or down, to any 

degree. Movement in space is reversible. Movement in time is irreversible. They are two different (and indeed 

contradictory) ways of expressing the same fundamental property of matter—change. This is the only 

Absolute that exists. 

In 1905, Einstein developed his special theory of relativity in his spare time, while working as a clerk in a 

Swiss patent office. Setting out from the discoveries of the new quantum mechanics, he showed that light 

travels through space in a quantum form (as bundles of energy). This was clearly in contradiction to the 

previously accepted theory of light as a wave. In effect, Einstein revived the old corpuscular theory of light, 

but in an entirely different way. Here light was shown as a new kind of particle, with a contradictory 

character, simultaneously displaying the properties of a particle and a wave. Special relativity starts from the 

assumption that the speed of light in a vacuum will always be measured at the same constant value, 

irrespective of the speed of the light source relative to the observer. From this it is deduced that the speed of 
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light represents the limiting speed for anything in the universe. In addition, special relativity states that energy 

and mass are in reality equivalents. This is a striking confirmation of the fundamental philosophical postulate 

of dialectical materialism—the inseparable character of matter and energy the idea that motion ("energy") is 

the mode of existence of matter. 

Einstein’s discovery of the law of equivalence of mass and energy is expressed in his famous equation E = 

mc2, which expresses the colossal energies locked up in the atom. This is the source of all the concentrated 

energy in the universe. The symbol e represents energy (in ergs), m stands for mass (in grams) and c is the 

speed of light (in centimeters per second). The actual value of c2 is 900 billion billion. That is to say, the 

conversion of one gram of energy locked up in matter will produce a staggering 900 billion ergs. To give a 

concrete example of what this means, the energy contained in a single gram of matter is equivalent to the 

energy produced by burning 2,000 tons of petrol. Mass and energy are not just "interchangeable," as dollars 

are interchangeable with Deutsch marks; they are one and the same substance, which Einstein characterized as 

"mass-energy." This idea goes far deeper and is more precise than the old mechanical concept whereby, for 

example, friction is transformed into heat. Here, matter is just a particular form of "frozen" energy, while 

every other form of energy (including light), has mass associated with it. For this reason, it is quite wrong to 

say that matter "disappears" when it is changed into energy. 

Einstein predicted that the mass of a moving object would increase at very high speeds. This law can be 

ignored when dealing with normal speeds. Nevertheless, subatomic particles move at speeds of nearly 10,000 

miles per second or more, and at such speeds as these relativistic effects appear. The discoveries of quantum 

mechanics demonstrated the correctness of the special theory of relativity, not only qualitatively, but 

quantitatively. An electron gains in mass as it moves at 9/10th the speed of light; moreover, the gain in mass is 

3 1/6th times, precisely as Einstein’s theory predicted. Since then, special relativity has been tested many 

times, and so far it has always given correct results. Electrons emerge from a powerful particle accelerator 

about 40,000 times heavier than when they started, the extra mass representing energy of motion. 

At far higher velocities the increase in mass becomes noticeable. And modern physics deals precisely with 

extremely high velocities, such as the speed of sum-atomic particles, which approach the speed of light. Here 

the classical laws of mechanics, which adequately describe everyday phenomena, cannot be applied. To 

common sense the mass of an object never changes. Therefore a spinning-top has the same weight as a still 

one. In this way a law was invented which states that mass is constant irrespective of speed. Later, this law 

was shown to be incorrect. It was found that mass increases with velocity. Yet, since the increase only 

becomes appreciable near the speed of light, we take it as constant. The correct law would be: "If an object 

moves with a speed of less than 100 miles per second, the mass is consistent to within one part in a million." 

For everyday purposes, we can assume that mass is constant irrespective of speed. But for high speeds, this is 

false, and the higher the speed, the falser is the assertion. 

 

2. Background of Theory of Relativity 

The theory of relativity was developed by Albert Einstein in the early 1900s. There are two theories of 

relativity. The first is special relativityand the second is general relativity. Both are based on the principle of 

relativity, which was created by Galileo Galilei, the Italian astronomer, in the 1600s.A theory concerning 

time, space, and the motion of objects is in his special theory of relativity [  HYPERLINK "" \l "Dic16"  1 

].The ―special theory of relativity‖ is based on the principle of special relativity, which states that all observers 

moving at constant velocities with respect to each other should find the same laws of nature operating in their 

frames of reference. It follows from this principle that the speed of light would have to appear to be the same 

to every observer. The theory predicts that moving clocks will appear to run slower than stationary ones (see 

time dilation), that moving objects will appear shorter and heavier than stationary ones, and that energy and 

mass are equivalent (seeE = mc
2
). There is abundant experimental confirmation of these predictions. 

The general theory of relativity is the modern theory of gravitation, proposed in 1915, also by Albert Einstein. 

The central point of the theory is the principle of general relativity, which states that all observers, regardless 

of their state of motion, will see the same laws of physics operating in the universe. The most famous 

prediction of the theory is that light rays passing near the sun will be bent — a prediction that has been well 
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verified. Even, the Einstein's general theory of relativity}, states that the space and time becomes even more 

flexible. "Your mileage may vary," and so may the time intervals you measure, depending on where and when 

you are. This flexibility has an analogue in the geometry of surfaces like that of a sphere - there is a curvature 

of space and time. Distorted space and time influence the way that material objects or light move. In fact, 

there is a direct connection to the cosmic interaction that holds the universe together, makes the earth orbit the 

sun and keeps our feet on the ground: gravity [  HYPERLINK "" \l "Ein16"  2 ]. 

 

3. Implications on Theory of Relativity  

3.1. Global Positioning System 

In order for your car's GPS navigation} to function as accurately as it does, satellites have to take relativistic 

effects into account. This is because even though satellites aren't moving at anything close to the speed of 

light, they are still going pretty fast. The satellites are also sending signals to ground stations on Earth. These 

stations (and the GPS unit in your car) are all experiencing higher accelerations due to gravity than the 

satellites in orbit. To get that pinpoint accuracy, the satellites use clocks that are accurate to a few billionths of 

a second (nanoseconds). Since each satellite is 12,600 miles (20,300 kilometers) above Earth and moves at 

about 6,000 miles per hour (10,000 km/h), there's a relativistic time dilation that tacks on about 4 

microseconds each day. Add in the effects of gravity and the figure goes up to about 7 microseconds. That's 

7,000 nanoseconds. 

The difference is very real: if no relativistic effects were accounted for, a GPS unit that tells you it's a half 

mile (0.8 km) to the next gas station would be 5 miles (8 km) off after only one day. [Top 10 Inventions that 

Changed the World] 

3.2 Electromagnets 

Magnetism is a relativistic effect, and if you use electricity you can thank relativity for the fact that generators 

work at all. If you take a loop of wire and move it through a magnetic field, you generate an electric current. 

The charged particles in the wire are affected by the changing magnetic field, which forces some of them to 

move and creates the current. But now, picture the wire at rest and imagine the magnet is moving. In this case, 

the charged particles in the wire (the electrons and protons) aren't moving anymore, so the magnetic field 

shouldn't be affecting them. But it does, and a current still flows. This shows that there is no privileged frame 

of reference.  

Thomas Moore, a professor of physics at Pomona College in Claremont, California, uses the principle of 

relativity to demonstrate why Faraday's Law, which states that a changing magnetic field creates an electric 

current, is true."Since this is the core principle behind transformers and electric generators, anyone who uses 

electricity is experiencing the effects of relativity," Moore said. 

Electromagnets work via relativity as well. When a direct current (DC) of electric charge flows through a 

wire, electrons are drifting through the material. Ordinarily the wire would seem electrically neutral, with no 

net positive or negative charge. That's a consequence of having about the same number of protons (positive 

charges) and electrons (negative charges). But, if you put another wire next to it with a DC current, the wires 

attract or repel each other, depending on which direction the current is moving. Assuming the currents are 

moving in the same direction, the electrons in the first wire see the electrons in the second wire as motionless. 

(This assumes the currents are about the same strength). Meanwhile, from the electrons' perspective, the 

protons in both wires look like they are moving. Because of the relativistic length contraction, they appear to 

be more closely spaced, so there's more positive charge per length of wire than negative charge. Since like 

charges repel, the two wires also repel. 

Currents in the opposite directions result in attraction, because from the first wire's point of view, the electrons 

in the other wire are more crowded together, creating a net negative charge. Meanwhile, the protons in the 

first wire are creating a net positive charge, and opposite charges attract. 

3.3 Gold's Yellow Color 

Most metals are shiny because the electrons in the atoms jump from different energy levels, or "orbitals." 

Some photons that hit the metal get absorbed and re-emitted, though at a longer wavelength. Most visible 

http://www.livescience.com/33749-top-10-inventions-changed-world.html
http://www.livescience.com/33749-top-10-inventions-changed-world.html
http://www.livescience.com/33749-top-10-inventions-changed-world.html
http://www.livescience.com/38059-magnetism.html
http://www.livescience.com/48333-magnetic-field-flip-within-100-years.html
http://www.livescience.com/47571-electrical-engineering.html
http://www.livescience.com/38169-electromagnetism.html
http://www.livescience.com/45590-electrons-have-split-personalities.html
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light, though, just gets reflected.Gold is a heavy atom, so the inner electrons are moving fast enough that the 

relativistic mass increases is significant, as well as the length contraction. As a result, the electrons are 

spinning around the nucleus in shorter paths, with more momentum. Electrons in the inner orbitals carry 

energy that is closer to the energy of outer electrons, and the wavelengths that get absorbed and reflected are 

longer.  

Longer wavelengths of light mean that some of the visible light that would usually just be reflected gets 

absorbed and that light is in the blue end of the spectrum. White light is a mix of all the colors of the rainbow, 

but in gold's case, when light gets absorbed and re-emitted the wavelengths are usually longer. That means the 

mix of light waves we see tends to have less blue and violet in it. This makes gold appear yellowish in color 

since yellow, orange and red light is a longer wavelength than blue. 

3.4  Gold Doesn't Corrode Easily 

The relativistic effect on gold's electrons is also one reason that the metal doesn't corrode or react with 

anything else easily. Gold has only one electron in its outer shell, but it still is not as reactive as calcium or 

lithium. Instead, the electrons in gold, being "heavier" than they should be, are all held closer to the atomic 

nucleus. This means that the outermost electron isn't likely to be in a place where it can react with anything at 

all — it's just as likely to be among its fellow electrons that are close to the nucleus. 

3.5 Mercury Is a Liquid 

Similar to gold, mercury is also a heavy atom, with electrons held close to the nucleus because of their speed 

and consequent mass increase. With mercury, the bonds between its atoms are weak, so mercury melts at 

lower temperatures and is typically a liquid when we see it. 

3.6  Your Old TV 

Just a few years ago most televisions and monitors had cathode ray tube screens. Acathode ray tube works by 

firing electrons at a phosphor surface with a big magnet. Each electron makes a lighted pixel when it hits the 

back of the screen. The electrons fired out to make the picture move at up to 30 percent the speed of light. 

Relativistic effects are noticeable, and when manufacturers shaped the magnets, they had to take those effects 

into account. 

 

4. New Practical Applications of Theory of Relativity –Give a Thought 

There could a chance to identify the arms or weapons or attacks done by enemies on our nations by creating 

some shells wherein they sense the situation of attack before hand by sensing the movement of object faster or 

slower towards its direction, as an application of Theory of relativity.  

To avoid the accidents totally, all the vehicles place some sensors through which they sense the other car 

automatically when it comes closer to it and it automatically directs the vehicles to a place where there is no 

traffic as another application of Theory of Relativity. 

 
5. CONCLUSION 

There is every reason to suppose that eventually the theories of Einstein will be surpassed by a new and 

broader-based theory, which, while preserving all that is viable in relativity, will correct and amplify it. In the 

process, we shall certainly arrive at a truer and more balanced understanding of the questions relating to the 

nature of time, space and causality. This does not signify a return to the old mechanical physics, any more 

than the fact that we can now achieve the transformation of the elements means a return to the ideas of the 

alchemists. As we have seen, the history of science frequently involves an apparent return to earlier positions, 

but on a qualitatively higher level.One thing we can predict with absolute confidence when the new physics 

finally emerges from the present chaos there will be no place in it for time-travel, multiverses, or singularities 

which compress the whole of the universe into a single point. 
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