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B.A. PART - 1 ( PHYSICAL GEOGRAPHY : PAPER - 1) 

TOPIC : AN INTRODUCTION TO THE SOLAR SYSTEM 

 

- Prof. KUMARI NISHA RANI 

 

       (DATE : 09/07/2020) 

 Solar system, assemblage consisting of the Sun—an average star in 

the Milky Way Galaxy—and those bodies orbiting around it: 8 (formerly 

9) planets with about 170 known planetary satellites (moons); 

countless asteroids, some with their own satellites; comets and other icy 

bodies; and vast reaches of highly tenuous gas and dust known as 

the interplanetary medium. 

•  

https://www.britannica.com/place/Sun
https://www.britannica.com/science/star-astronomy
https://www.britannica.com/place/Milky-Way-Galaxy
https://www.britannica.com/science/planet
https://www.britannica.com/science/satellite
https://www.britannica.com/science/asteroid
https://www.britannica.com/science/comet-astronomy
https://www.merriam-webster.com/dictionary/tenuous
https://www.britannica.com/science/interplanetary-medium
https://cdn.britannica.com/93/95393-050-5329EE11/planets-distance-order-Sun.jpg
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•  

           solar systemThe planets (in comparative size) in order of distance                          

from the Sun.Encyclopædia Britannica, Inc. 

 The eight planets of the solar system and Pluto, in a montage of 

images scaled to show the approximate sizes of the bodies relative to one 

another. Outward from the Sun, which is represented to scale by the 

yellow segment at the extreme left, are the four rocky terrestrial planets 

(Mercury, Venus, Earth, and Mars), the four hydrogen-rich giant planets 

(Jupiter, Saturn, Uranus, and Neptune), and icy, comparatively tiny Pluto. 

 

 The Sun, Moon, and brightest planets were visible to the naked eyes 

of ancient astronomers, and their observations and calculations of the 

movements of these bodies gave rise to the science of astronomy. Today 

the amount of information on the motions, properties, 

and compositions of the planets and smaller bodies has grown to immense 

proportions, and the range of observational instruments has extended far 

beyond the solar system to other galaxies and the edge of the 

known universe. Yet the solar system and its immediate outer boundary 

still represent the limit of our physical reach, and they remain the core of 

our theoretical understanding of the cosmos as well. Earth-launched space 

https://www.britannica.com/place/Moon
https://www.britannica.com/science/astronomy
https://www.merriam-webster.com/dictionary/compositions
https://www.britannica.com/science/universe
https://www.britannica.com/place/Earth
https://cdn.britannica.com/01/81401-050-8EB87030/planets-solar-system-Pluto-montage-images-Sun.jpg
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probes and landers have gathered data on planets, moons, asteroids, and 

other bodies, and this data has been added to the measurements collected 

with telescopes and other instruments from below and above 

Earth’s atmosphere and to the information extracted from meteorites and 

from Moon rocks returned by astronauts. All this information is 

scrutinized in attempts to understand in detail the origin and evolution of 

the solar system—a goal toward which astronomers continue to make 

great strides. 

 

*Composition Of The Solar System 

 Located at the centre of the solar system and influencing the motion 

of all the other bodies through its gravitational force is the Sun, which in 

itself contains more than 99 percent of the mass of the system. The 

planets, in order of their distance outward from the Sun, 

are Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune. 

Four planets—Jupiter through Neptune—have ring systems, and all but 

Mercury and Venus have one or more moons. Pluto had been officially 

listed among the planets since it was discovered in 1930 orbiting beyond 

Neptune, but in 1992 an icy object was discovered still farther from the 

Sun than Pluto. Many other such discoveries followed, including an object 

named Eris that appears to be at least as large as Pluto. It became apparent 

that Pluto was simply one of the larger members of this new group of 

objects, collectively known as the Kuiper belt. Accordingly, 

in August 2006 the International Astronomical Union (IAU), the 

organization charged by the scientific community with classifying 

astronomical objects, voted to revoke Pluto’s planetary status and place it 

under a new classification called dwarf planet.  

https://www.britannica.com/science/atmosphere
https://www.britannica.com/place/Mercury-planet
https://www.britannica.com/place/Venus-planet
https://www.britannica.com/place/Earth
https://www.britannica.com/place/Mars-planet
https://www.britannica.com/place/Jupiter-planet
https://www.britannica.com/place/Saturn-planet
https://www.britannica.com/place/Uranus-planet
https://www.britannica.com/place/Neptune-planet
https://www.britannica.com/place/Pluto-dwarf-planet
https://www.britannica.com/place/Eris-astronomy
https://www.britannica.com/place/Kuiper-belt
https://www.merriam-webster.com/dictionary/August
https://www.britannica.com/topic/International-Astronomical-Union
https://www.merriam-webster.com/dictionary/community
https://www.britannica.com/science/dwarf-planet
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  Any natural solar system object other than the Sun, a planet, a 

dwarf planet,or a moon is called a small body; these 

include asteroids, meteoroids, and comets. Most of the several hundred 

thousand asteroids, or minor planets, orbit between Mars and Jupiter in a 

nearly flat ring called the asteroid belt. The myriad fragments of asteroids 

and other small pieces of solid matter (smaller than a few tens of metres 

across) that populate interplanetary space are often termed meteoroids to 

distinguish them from the larger asteroidal bodies. 

*Orbits 

 All the planets and dwarf planets, the rocky asteroids, and the icy 

bodies in the Kuiper belt move around the Sun in elliptical orbits in the 

same direction that the Sun rotates. This motion is termed prograde, or 

direct, motion. Looking down on the system from a vantage point above 

Earth’s North Pole, an observer would find that all these orbital motions 

are in a counterclockwise direction. In striking contrast, the comet nuclei 

in the Oort cloud are in orbits having random directions, corresponding to 

their spherical distribution around the plane of the planets. 

 

https://www.britannica.com/science/small-body
https://www.britannica.com/science/asteroid
https://www.britannica.com/science/meteor
https://www.britannica.com/science/comet-astronomy
https://www.merriam-webster.com/dictionary/myriad
https://www.britannica.com/science/orbit-astronomy
https://www.britannica.com/science/elliptical-orbit
https://www.britannica.com/place/North-Pole
https://cdn.britannica.com/92/95392-050-07574048/orbits-planets-bodies-solar-system.jpg


 

5 
 

*Planets and their moons 

 The eight planets can be divided into two distinct categories on the 

basis of their densities (mass per unit volume). The four inner, 

or terrestrial, planets—Mercury, Venus, Earth, and Mars—have 

rocky compositions and densities greater than 3 grams per cubic cm. 

(Water has a density of 1 gram per cubic cm.) In contrast, the four outer 

planets, also called the Jovian, or giant, planets—Jupiter, Saturn, Uranus, 

and Neptune—are large objects with densities less than 2 grams per cubic 

cm; they are composed primarily of hydrogen and helium (Jupiter and 

Saturn) or of ice, rock, hydrogen, and helium (Uranus and Neptune). 

The dwarf planet Pluto is unique—an icy, low-density body smaller than 

Earth’s Moon, more similar to comets or to the large icy moons of the 

outer planets than to any of the planets themselves. Its acceptance as a 

member of the Kuiper belt explains these anomalies. 

 The relatively small inner planets have solid surfaces, lack ring 

systems, and have few or no moons. The atmospheres of Venus, Earth, 

and Mars are composed of a significant percentage of 

oxidized compounds such as carbon dioxide. Among the inner planets, 

only Earth has a strong magnetic field, which shields it from the 

interplanetary medium. The magnetic field traps some of the electrically 

charged particles of the interplanetary medium inside a region around 

Earth known as the magnetosphere. Heavy concentrations of these high-

energy particles occur in the Van Allen belts in the inner part of the 

magnetosphere. 

 The four giant outer planets are much more massive than the 

terrestrial planets and have immense atmospheres composed mainly of 

hydrogen and helium. They have no solid surfaces, however, and their 

densities are so low that one of them, Saturn, would actually float in water. 

Each of the outer planets has a magnetic field, a ring system, and many 

known moons, with more likely to be discovered. Pluto has no known 

https://www.britannica.com/science/terrestrial-planet
https://www.britannica.com/place/Venus-planet
https://www.merriam-webster.com/dictionary/compositions
https://www.britannica.com/science/density
https://www.britannica.com/science/outer-planet
https://www.britannica.com/science/outer-planet
https://www.britannica.com/science/giant-planet
https://www.britannica.com/place/Saturn-planet
https://www.britannica.com/place/Uranus-planet
https://www.britannica.com/science/hydrogen
https://www.britannica.com/science/helium-chemical-element
https://www.britannica.com/science/rock-geology
https://www.britannica.com/science/dwarf-planet
https://www.britannica.com/place/Pluto-dwarf-planet
https://www.britannica.com/place/Moon
https://www.merriam-webster.com/dictionary/anomalies
https://www.britannica.com/place/Mars-planet
https://www.merriam-webster.com/dictionary/compounds
https://www.britannica.com/science/carbon-dioxide
https://www.britannica.com/science/geomagnetic-field
https://www.britannica.com/science/magnetosphere
https://www.britannica.com/science/Van-Allen-radiation-belt
https://www.britannica.com/science/water
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rings and only five known moons. Several other Kuiper belt objects and 

some asteroids also have moons of their own. 

 

 Most of the known moons move around their respective planets in 

the same direction that the planets orbit the Sun. They are 

extremely diverse, representing a wide range of environments. Jupiter is 

orbited by Io, a body wracked by intense volcanism, while Saturn’s 

largest moon, Titan—a body larger than the terrestrial planet Mercury—

exhibits a primitive atmosphere denser than that of Earth. Triton moves in 

a retrograde orbit around Neptune—that is, opposite to the direction of the 

planet’s orbit around the Sun—and features plumes of material rising 

through its tenuous atmosphere from a surface whose temperature is only 

37 kelvins. 

 

*Asteroids and comets 

 The asteroids and comets are remnants of the planet-building 

process in the inner and outer solar system, respectively. The asteroid belt 

is home to rocky bodies ranging in size from the largest known 

https://www.britannica.com/place/Sun
https://www.merriam-webster.com/dictionary/diverse
https://www.merriam-webster.com/dictionary/environments
https://www.britannica.com/place/Jupiter-planet
https://www.britannica.com/place/Io-satellite-of-Jupiter
https://www.britannica.com/place/Titan-astronomy
https://www.britannica.com/science/planet
https://www.britannica.com/science/atmosphere
https://www.britannica.com/place/Triton-astronomy
https://www.britannica.com/science/retrograde-motion
https://www.merriam-webster.com/dictionary/tenuous
https://www.britannica.com/science/asteroid
https://www.britannica.com/science/comet-astronomy
https://www.britannica.com/science/asteroid
https://www.britannica.com/science/comet-astronomy
https://cdn.britannica.com/54/145454-050-9756FAF6/Jovian-planets-Jupiter.jpg
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asteroid, Ceres (also classified by the IAU as a dwarf planet), with a 

diameter of roughly 940 km (585 miles), to microscopic dust particles that 

are dispersed throughout the belt. Some asteroids travel in paths that cross 

the orbit of Earth, providing opportunities for collisions with the planet. 

The rare collisions of relatively large objects (those with diameters greater 

than about 1 km [0.6 mile]) with Earth can be devastating, as in the case 

of the asteroid impact that is thought to have been responsible for the 

massive extinction of species at the end of the Cretaceous Period 65 

million years ago. More commonly, the impacting objects are much 

smaller, reaching Earth’s surface as meteorites. Asteroid observations 

from Earth, which have been confirmed by spacecraft flybys, indicate that 

some asteroids are mainly metal (principally iron), others are stony, and 

still others are rich in organic compounds, resembling the carbonaceous 

chondrite meteorites. The asteroids that have been visited by spacecraft 

are irregularly shaped objects pockmarked with craters; some of them 

have retained very primitive material from the early days of the solar 

system. 

 

*The interplanetary medium 

 In addition to particles of debris  the space through which the planets 

travel contains protons, electrons, and ions of the abundant elements, all 

streaming outward from the Sun in the form of the solar wind. Occasional 

giant solar flares, short-lived eruptions on the Sun’s surface, expel matter 

(along with high-energy radiation) that contributes to this interplanetary 

medium. 

 In 2012 the space probe Voyager 1 crossed the boundary between 

the interplanetary medium and the interstellar medium—a region called 

the heliopause. Since passing through the heliopause, Voyager 1 has been 

able to measure the properties of interstellar space. 

 

https://www.britannica.com/place/Ceres-dwarf-planet
https://www.britannica.com/topic/International-Astronomical-Union
https://www.britannica.com/science/Cretaceous-Period
https://www.britannica.com/science/meteorite
https://www.britannica.com/science/carbonaceous-chondrite
https://www.britannica.com/science/carbonaceous-chondrite
https://www.britannica.com/science/interplanetary-medium
https://www.britannica.com/science/proton-subatomic-particle
https://www.britannica.com/science/electron
https://www.britannica.com/science/solar-wind
https://www.britannica.com/science/solar-flare
https://www.britannica.com/science/interplanetary-medium
https://www.britannica.com/science/interplanetary-medium
https://www.britannica.com/technology/Voyager-space-probes
https://www.britannica.com/science/interstellar-medium
https://www.britannica.com/science/heliopause
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ORIGIN OF THE SOLAR SYSTEM 

 As the amount of data on the planets, moons, comets, and asteroids 

has grown, so too have the problems faced by astronomers in forming 

theories of the origin of the solar system. In the ancient world, theories of 

the origin of Earth and the objects seen in the sky were certainly much 

less constrained by fact. Indeed, a scientific approach to the origin of the 

solar system became possible only after the publication of Isaac Newton’s 

laws of motion and gravitation in 1687. Even after this breakthrough, 

many years elapsed while scientists struggled with applications of 

Newton’s laws to explain the apparent motions of planets, moons, comets, 

and asteroids. In 1734 Swedish philosopher Emanuel 

Swedenborg proposed a model for the solar system’s origin in which a 

shell of material around the Sun broke into small pieces that formed the 

planets. This idea of the solar system forming out of an original nebula 

was extended by the German philosopher Immanuel Kant in 1755. 

 

 

*____________________*_________________*________________* 

https://www.britannica.com/place/Earth
https://www.britannica.com/science/Newtons-laws-of-motion
https://www.britannica.com/science/Newtons-laws-of-motion
https://www.britannica.com/science/Newtons-law-of-gravitation
https://www.britannica.com/biography/Emanuel-Swedenborg
https://www.britannica.com/biography/Emanuel-Swedenborg
https://www.britannica.com/place/Sun
https://www.britannica.com/biography/Immanuel-Kant

