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Introduction

Newton’s First law: Every object continues in its state of rest or of uniform motion in a straight line if no net
force acts upon it.

Momentum=mass x velocity
Newton’s Second Law: The rate of change of momentum of a body is proportional to the applied force and
takes place in the direction of the force.

F=m x a

Newton’s Third Law: To every action there is an equal and opposite reaction.
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F=m x a
So,

F= m r or

F=m r or = 5x = 90 Newton

Now we take this simple Numerical Question:

F= m r or

1500 = 8.3 x

So

= 144

v = 12 meter per second.
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F F

So =mg

= rg

V=

m ,

F F

=

V=

v is inversely proportional to r because

= = 7.9 x 103 meters per second = 7.9 kilometers per second
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Equator or the places near to equator
are found suitable for launching the satellites

Understanding Orbits

1 40000 x 1000 ÷24÷60÷60=462 (though exact speed is 465.1 meters per second)
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T2
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circular, equatorial, geostationary
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one third of the Earth's surface

What is the minimum number of artificial satellites required for communication throughout the globe?

“A single station could only provide coverage to half of the
globe and for a world service 3 would be required, though more could be easily utilized”.

30°E Africa & Europe
150°E China & Oceania
90° W The Americas

Supersynchronous orbit

Sub synchronous

Graveyard orbit

GEO Systems: Advantages & disadvantages

Advantages
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Disadvantages

Low Earth Orbits

LEO systems Pros and Cons
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Examples of LEO

Medium Earth Orbit (MEO)

Examples of MEO

Polar Orbits
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 GEO may not cover polar regions. So the need of MEO.
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Indian National Satellite System (INSAT)

Extended C and Ku bands.

At present, IMD is receiving and processing meteorological data from two Indian satellites, namely
Kalpana 1 at 74°E and INSAT 3A at 93.5°E. At present, about 48 satellite images are taken daily from
Kalpana 1 which is the main operational satellite and 9 images are taken from INSAT 3A. Imaging from
CCD is done five times during daytime only. All the received data from the satellite is processed and
archived in National Satellite Data Centre (NSDC), New Delhi.

Indian Remote Sensing Satellite System (IRS)

India's first low orbit Earth Observation Satellites were Bhaskara I and II built by ISRO.
They collected data on telemetry, oceanography and hydrology.
With these satellites, India entered into the era of Remote Sensing.
India established the National Natural Resources Management System (NNRMS) for which the
Department of Space (DOS) is the nodal agency, providing operational remote sensing data services.
The First true Remote sensing satellite of India was IRS 1, launched on 17 March 1988.

After that the following satellites have been launched: (Satellites in Dark Background are in service at present)

No. Satellite Date of Launch
1 IRS 1A 17 Mar 88
2 IRS 1B 29 Aug 91
3 IRS P1 (also IE) 20 Sep 93
4 IRS P2 15 Oct 94
5 IRS 1C 28 Dec 95
6 IRS P3 21 Mar 96
7 IRS 1D 29 Sep 97
8 IRS P4 (Oceansat 1) 27 May 99
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9 Technology Experiment Satellite (TES) 22 Oct 01
10 IRS P6 (Resourcesat 1) 17 Oct 03
11 IRS P5 (Cartosat 1) 05 May 05
12 Cartosat 2 (IRS P7) 10 Jan 07
13 Cartosat 2A 28 Apr 08
14 IMS 1 28 Apr 08
15 Oceansat 2 23 Sep 09
16 Cartosat 2B 12 Jul 10
17 Resourcesat 2 20 Apr 11

When India had launched its IRS 1C in 1995, the satellite's panchromatic camera, with a resolution of 5.8
metres, gave the highest resolution images available from any civilian satellite in the world.
At that time this satellite took large blocks of imagery and some of them were considered sensitive and
not released.
In 1999, United States launched its Ikonos satellite that was capable of taking images with a resolution of
one metre.
Following this, in 2001, India launched its own one metre resolution remote sensing satellite. This
satellite was called the Technology Experiment Satellite and it was mainly intended for the security
services.

one of the largest constellation of Remote Sensing Satellites

Launch Vehicles

SLV 3 in 1980
Augmented Satellite Launch Vehicle

IRS P2
Polar Satellite Launch Vehicle (PSLV) in October 1994

Polar Satellite Launch Vehicle
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Structural basics of PSLV

Variants of PSLV

Brief Launch History: Some important launches

DLL Tubsat KitSat 3
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Resourcesat 2

Polar Sun Synchronous
orbit

GSAT 12

On July 15, 2011, India has successfully launched its latest communication satellite GSAT 12 via India's home
grown Polar Satellite Launch Vehicle, PSLV C17, from the spaceport in Sriharikota. The successful mission was
PSVL C17 GSAT12. The launch vehicle injected the satellite very precisely into the intended orbit.

Weight:

GSAT 12 weighs about 1410 kg at lift off.

Cost:

Rs. 200 Crore Including PSLV

Life:

Life of GSAT 12 is approximately 8 years.

Objective:

Aimed at augmenting the capacity in the INSAT system for various communication services like tele
education, tele medicine and Village Resource Centres and 'more importantly' provide support for
disaster management.
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Orbit:

GSAT 12 was injected into an elliptical Transfer Orbit of 284 km perigee (closest point to Earth) and
21,000 km apogee (farthest point to Earth) with an inclination of 17.9° with respect to equatorial plane.
Subsequently, the onboard Liquid Apogee Motor would be used to place the satellite in a circular orbit.

Transponders:

GSAT 12 is configured to carry 12 Extended C band transponders to meet the country's growing demand
for transponders in a short turn around time. The 12 Extended C band transponders of GSAT 12 will
augment the capacity in the INSAT system for various communication services like Tele education,
Telemedicine and for Village Resource Centres (VRC).

Why this PSLV Flight was special?

This was the second time in its 19 flights that the PSLV has been used for launching a communication
satellite after Kalpana 1 in 2002. This flight was also special due to the fact that it used the most powerful
XL configuration with six extended solid strap on motors carrying 12 tonnes of solid propellant as against
nine tonnes for the standard PSLV. This kind of configuration was used for Chandrayan 1 mission in 2008.

Why NOT GSLV?

Because PSLV has proved itself reliable. ISRO had seen failures of two previous GSLV flights in April and
December 2010, which were meant to place GSAT 5 and GSAT 5P into orbit causing transponder
shortage.

Some more notes

This is the nineteenth mission of the Polar Satellite Launch Vehicle and the second flight that employs
PSLV XL configuration . It has 4 stages using solid and liquid propulsion systems alternately.
For the first time, use of indigenously designed and developed On Board computer (OBC) with Vikram
1601 processor in both primary and redundant chains of the vehicle. The OBC performs the
functions of Navigation, Guidance and Control processing for the vehicle.
Use of extended solid strap on configuration
Satellite injection in elliptical transfer orbit sub Geosynchronous Transfer Orbit (GTO)
Five burn strategy (2 perigee burn and 3 apogee burn) for placing the GSAT 12 satellite from its sub GTO
to Geostationary Orbit.

Geosynchronous Satellite Launch Vehicle

Geosynchronous Satellite Launch Vehicle

ddition of liquid strap on boosters and
a cryogenic upper stage

three stage launch vehicle
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This is one of the difference bw PSLV. PSLV has solid strap on boosters.
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Capacity

Variants

Launch History:

Howmany artificial satellites revolve around the Earth right now?Which country has the most?

space debris.

How simulation of Zero Gravity takes place?

circular arc trajectory, then passengers experience a centrifugal force
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Sticky Note
Details about Mks are in my S&T book dated June 7, 2011.
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Sticky Note
Mk II and Mk III (under development) are indegenous variants of cryogenic engine.
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pointing away from the earth At a certain velocity, this force exactly counterbalances gravity,

What is captured rotation?

Which was the First Biosatellite?

What is the principle behind sending satellites in highly elliptical orbits (HEO)?

What are Tether satellites?

What is a Horseshoe orbit?
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that s why we see only one side of moon.
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