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How Satellites Work 

A satellite is basically a self-contained communications system with the ability 

to receive signals from Earth and to retransmit those signals back with the use of a 

transponder – an integrated receiver and transmitter of radio signals. A satellite has to 

withstand the shock of being accelerated during launch up to the orbital velocity of 

28,0 km (17,500 miles) an hour and a hostile space environment where it can be 

subject to radiation and extreme temperatures for its projected operational life, which 

can last up to 20 years. In addition, satellites have to be light, as the cost of launching 

a satellite is quite expensive and based on weight. To meet these challenges, satellites 

must be small and made of lightweight and durable materials. They must operate at a 

very high reliability of more than 99,9 percent in the vacuum of space with no 

prospect of maintenance of repair. The main components of a satellite consist of the 

communications system, which includes the antennas and transponders that receive 

and retransmit signals, the power system, which includes the solar panels that provide 

power, and the propulsion system, which includes the rockets that propel the satellite. 

A satellite needs its own propulsion system to get itself to the right orbital location 

and to make occasional corrections to that position. A satellite in geostationary orbit 

can deviate up to a degree every year from north to south or east to west of its 

location because of the gravitational pull of the Moon and Sun. A satellite has 

thrusters that are fired occasionally to make adjustments in its position. The 

maintenance of a satellite’s orbital position is called «station keeping» and the 

corrections made by using the satellite’s thrusters are called «attitude control». A 

satellite’s life span is determined by the amount of fuel it has to power these 

thrusters. Once the fuel runs out, the satellite eventually drifts into space and out of 

operation, becoming space debris. A satellite in orbit has to operate continuously over 

its entire life span. It needs internal power to be able to operate its electronic systems 

and communications payload. The main source of power is sunlight, which is 

harnessed by the satellite’s solar panels. A satellite also has batteries on board to 

provide power when the Sun is blocked by Earth. The batteries are recharged by the 

excess current generated by the solar panels when there is sunlight. Satellites operate 

in extreme temperatures from -150 ° C (- 238 ° F) to 150 ° C (300 ° F) and may be 

subject to radiation in space. Satellite components that can be exposed to radiation 

are shielded with aluminium and other radiation resistant material. A satellite’s 
thermal system protects its sensitive electronic and mechanical components and 

maintains it in its optimum functioning temperature to ensure its continuous 



operation. A satellite’s thermal system also protects sensitive satellite components 

from the extreme changes in temperature by activation of cooling mechanisms when 

it gets too hot or heating systems when it gets too cold. The tracking telemetry and 

control (TT&C) system of a satellite is a two-way communication link between the 

satellite and TT&C on the ground. This allows a ground station to track a satellite’s 
position and control the satellite’s propulsion, thermal, and other systems. It can also 
monitor the temperature, electrical voltages, and other important parameters of a 

satellite. Communication satellites range from microsatellites weighing less than 1 kg 

(2.2 pounds) to large satellites weighing over 6,500 kg (14,000 pounds). Advances in 

miniaturization and digitalization have substantially increased the capacity of 

satellites over the years. Early Bird had just one transponder capable of sending just 

one TV channel. The Boeing 702 series of satellites, in contrast, can have more than 

100 transponders, and with the use of digital compression technology each 

transponder can have up to 16 channels, providing more than 1,600 TV channels 

through one satellite. Satellites operate in three different orbits: low Earth orbit 

(LEO), medium Earth orbit (MEO), and geostationary or geosynchronous orbit 

(GEO). LEO satellites are positioned at an altitude between 160 km and 1,600 km 

(100 and 1,000 miles) above Earth. MEO satellites operate from 10,000 to 20,000 km 

(6,300 to 12,500 miles) from Earth. Satellites do not operate between LEO and MEO 

because of the inhospitable environment for electronic components in that area, 

which is caused by the Van Allen radiation belt. GEO satellites are positioned 35,786 

km (22,236 miles) above Earth, where they complete one orbit in 24 hours and thus 

remain fixed over one spot. As mentioned above, it only takes three GEO satellites to 

provide global coverage, while it takes 20 or more satellites to cover the entire Earth 

from LEO and 10 or more in MEO. In addition, communicating with satellites in 

LEO and MEO requires tracking antennas on the ground to ensure seamless 

connection between satellites 
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Video Cassette Recorder 

Congratulations on purchasing your new VCR (Video Cassette Recorder). It is 

one of the most sophisticated yet simple-to-use home video recorders you can buy. It 

will give you many hours of enjoyment, whether you use it for playing back 

prerecorded cassettes of your favourite films, or for recording TV programmes which 

you would otherwise have missed. Alternatively, you may find it an invaluable 

business aid. You can't wait to get it working, but before you do, spare a few 

moments to read this brief introduction to the world of video recording. It may repay 

you handsomely in terms of improved results, or avoidance of costly mistakes. 

Positioning. Do not place the VCR directly on top of, or underneath, your TV set. 



Ensure that there is at least 20 cm between the VCR and the TV set, and that air can 

circulate freely through the ventilation openings of the VCR. 

What is a video recorder? 

Simply, it is a machine which stores pictures and sound on magnetic tape. This 

VCR uses VHS cassettes, and since VHS is the most popular video system in the 

world, there are plenty to choose from. Suffice it to say that a cassette from another 

kind of VCR cannot be used on this VCR. Ensure that you only buy VHS cassettes of 

the best quality to get the best results from this VCR. The VCR is a television 

receiver in its own right. When you record a TV programme, it is being received by 

the video recorder, not by your TV set. This means that you can record one TV 

programme on the VCR while you watch another which is being received by the TV 

set. 
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Electrical Power Industry 

Using energy has been a key issue in the process of the development of our human 

society since the old times when people started to control fire. But one of the most 



prominent sources that changed the life of the whole world was the discovery of the 

most efficient energy source – the electricity. In our modern world electricity is used 

for industry and agriculture, communication and transportation, 

and for everyday use. The development of electricity dates back to the late 17th 

century and the great discovery of the power source of energy was made by William 

Gilbert. A great number of further important discoveries were made over the next two 

centuries – among them are a light bulb and electromagnetic induction principle. The 

start of the electrical industry began in 1881 when the first power station in the world 

was constructed at Godalming in England. Then in 1882 the great inventor Thomas 

Edison and his Edison Electric Light Company started their first steam- powered 

station in New York. That was the beginning of the new era of electricity that 

changed the way people lived. By 1890 there were thousands of power systems in 

Europe and the USA. But what is the electricity? From the scientific point of view, 

the electricity is a particular set of physical phenomena which is characterized by the 

presence and the distinctive flow of electric charge. It is created when the small 

particles – electrons move between the atoms. This process creates an electric 

current. And this current is used to energize different kinds of equipment. Electrical 

Power Industry can be fair enough called a backbone of the modern industry and 

every day. We use electrical power for heating, cooling and lighting our houses, for 

cooking food, and for numerous devices and gadgets such TV-sets, computers and 

smartphones. Electrical power has become the essential necessity for the modern 

society. But unfortunately, not all people in the world have an access to this source of 

energy. Millions of people in poor countries have to survive without the 

advantages of electrical power. Besides the obvious advantages that electrical power 

brings to our life there is a definite set of threats that this modern technology causes. 

The process of electricity generation on different kinds of power stations often is not 

so harmless to the nature. One of the most efficient but dangerous means of 

electricity generation is a nuclear power station. Though this is one of the most 

effective ways to generate electricity for the needs of the society, the disastrous 

catastrophes in Chernobyl and Fukusima showed us how dangerous nuclear power is. 

The process of nature friendly electricity generation has been developing greatly 

these days. Wind power, solar power and the power of the ocean are used to generate 

safe and cheap electricity that will be able to bring our life to the next level of 

evolution. 
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In spite of astounding technological advances in the development of weapons and 

equipment for warfare, the Infantryman’s load remains about the same in terms of 

weight, bulk and number of items in his pack. During the past three decades, we have 

developed nuclear weapons which have increased our available firepower 

immeasurably. We have developed huge airplanes that fly more than twice the speed 

of sound. By exploiting air movement, we are working toward optimum mobility for 



our combat forces. Advancement in other areas such as communication, surveillance 

and target finding devices has been perhaps less spectacular but nevertheless 

significant. But the Infantryman, who in the final analysis must close with and 

destroy the enemy, has, at best, enjoyed only marginal improvement in his combat 

equipment, clothing and weapons. 
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#9D9698<F9 CD98?B:9A<S. 
1) It is in this direction we must look for lighter construction. 

2) It is only in this way that this parameter determines the length of the electron 

chain. 

 

#9D9698<F9 BCD989?9A<9. 
Zero. Naught; the starting point of any scale of measurement 

 

#9D9698<F9 F9>EF. 
 

Kinetic theory of gases 

A mathematical explanation of the behaviour of gases on the assumption that gases 

consist of molecules which are in ceaseless motion in space, the kinetic energy of the 

molecules depending upon the temperature of the gas; the molecules are considered 

to be perfectly elastic particles which collide with each other and with walls of the 

containing vessel. The pressure exerted by a gas on the walls of the vessel is due to 

the collisions of the molecules with it. The gas laws may be shown to be in full 

agreement with this theory. 
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#9D9698<F9 CD98?B:9A<S. 
1) One cannot predict when any individual resistor will fail. 

2) The level of oxygen is constantly watched by the operator. 
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Cytoplasm. The protoplasm of a living cell outside its nucleus. 

#9D9698<F9 F9>EF. 
 

Wave Motion 

The propagation of a periodic disturbance carrying energy. At any point along the 

path of a wave motion, a periodic displacement or vibration about a mean position 

takes place. This may take the form of a displacement of air molecules (e.g. sound 

waves in air), or water molecules (waves on water), a displacement of elements of a 

sting or wire displacement of electric and magnetic vectors (electromagnetic waves), 

etc. The locus of these displacements at any instant is called the wave. The wave 

motion moves forward a distance equal to its wavelength in the time taken for the 

displacement at any point to undergo a complete cycle about its mean position. 
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#9D9698<F9 CD98?B:9A<S. 
1) A modification to this condition will be dealt with later. 

2) Then one compares the outputs of these detectors 
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Filtration. The process of separating solids from liquids by passing through a filter. 

#9D9698<F9 F9>EF 
Dewar flask 

A glass vessel for keeping liquids at temperatures differing from that of the 

surrounding air. This is done by reducing to a minimum the transfer of heat between 

liquid and the air. Consists of a double-walled flask with the space between the two 

walls exhausted to a very high vacuum to minimize transfer of heat by convection 

and conduction. The inner surfaces of the walls are silvered to reduce transfer of heat 

by radiation; areas of contact between the two walls are kept at minimum to limit 

conduction heat 

 

 


