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1.

Correct Answer: (a)

DART Space Probe

* Double Asteroid Redirection Test (DART) is a
planned space probe that will demonstrate the kinetic
effects of crashing an impactor spacecraft into an
asteroid moon for planetary defense purposes.

°* DART would be NASA’s first mission to
demonstrate such capability. The mission is
intended to test whether a spacecraft impact could
successfully deflect an asteroid on a collision
course with Earth.

* The target for DART is an asteroid that will have
a distant approach to Earth in October 2022, and
then again in 202

* The approaching asteroid is called Didymos - Greek
for “twin” - because it’s an asteroid binary system
that consists of two bodies: Didymos A, about 780
meters in size, and a smaller asteroid orbiting it

called Didymos B, about 160 meters in size.

Correct Answer: (c)

Mars Orbiter Mission (MOM)

* The Mars Orbiter Mission (MOM), also called
Mangalyaan is a space probe orbiting Mars.

* It is India’s first interplanetary mission to planet
Mars.

* It has been configured to carry out observation of
physical features of mars and carry out a limited
study of Martian atmosphere with the following
five payloads:

Mars Colour Camera (MCC)
* Thermal Infrared Imaging Spectrometer (TIS)

Methane Sensor for Mars (MSM)
* Mars Exospheric Neutral Composition Analyser
(MENCA)

Lyman Alpha Photometer (LAP)

* It made ISRO the fourth space agency to reach
Mars, after Roscosmos, NASA, and the European
Space Agency.

* It made India the first Asian nation to reach
Martian orbit and the first nation in the world to
do so on its maiden attempt.
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°* MOM was launched aboard PSLV C-25, which
was an XL variant of the PSLV, one of the world’s

most reliable launch vehicles.
Correct Answer: (b)
Outer Space Missions

Hayabusa 2

It is an asteroid sample-return mission operated by
the Japanese space agency, JAXA.

Gaia Mission

It is a European Space Agency (ESA) mission to
chart a three-dimensional map of our Galaxy, the
Milky Way, in the process revealing the composition,
formation, and evolution of the Galaxy.

MAVEN spacecraft

It is NASA’s mission that was launched in
November 2013 and went into orbit around Mars in
September 2014.

Hongyun project

China started the Hongyun project in September
2016

Correct Answer: (c)

NISAR Mission

* NISAR is a joint NASA-ISRO (Indian Space
Research Organization) Earth-observing mission
with the goal to make global measurements of the
causes and consequences of land surface changes.

* NISAR will be the first satellite mission to use two
different radar frequencies (L-band and S-band)
to measure changes in our planet’s surface less
than a centimetre across.

* The NASA and ISRO teams are working closely
together toward launch in 2022.

* The satellite will be launched from India aboard a
Geosynchronous Satellite Launch Vehicle.

* The orbit will be a Sun-synchronous and the

planned mission life is three years.
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5. Correct Answer: (c)

YUVIKA Programme

YUva Vigyani KAryakram, a “Young Scientist
Programme” has been launched by the Indian
Space Research Organisation (ISRO) in 2019 as a
special program for School Children in tune with the
Government’s vision “Jai Vigyan, Jai Anusandhan”.
The Program is primarily aimed at imparting
basic knowledge on Space Technology, Space
Science and Space Applications to the younger
ones with the intent of arousing their interest in
the emerging areas of Space activities.

The program is thus aimed at creating awareness
amongst the youngsters who are the future
building blocks of our Nation. ISRO has chalked
out this program to “Catch them young”.

Those who have just completed the 9th standard
(in the academic year 2018-19) and waiting to join
10th Std (or just joined 10th Std) will be eligible
for the online registration.

The selection is based on the 8th Standard

academic performance.

6. Correct Answer: (c)

Gravitational Waves

Gravitational waves are disturbances in the
curvature of spacetime, generated by accelerated
masses, that propagate as waves outward from
their source at the speed of light.

While formulating his General Theory of
Relativity, Einstein proposed that gravitational
attraction was a result of the bending of the fabric
of space-time by the equivalent of a heavy object.
Discovery of gravitational waves would establish
the correctness of General Theory of Relativity and
opposes the Sir Isaac Newton’s visualization of
gravitational force as a pulling force between objects.
Gravitational waves, however, are allowing
scientists to view black hole directly. They are
sort of a messenger of the spacetime around these

objects, without using any intermediate.
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* LIGO (Laser Interferometer Gravitational Wave
Observatory) helps in recording these gravitational
waves. First such detection was done in 2015 by
the two LIGO detectors in the U.S., in Louisiana,
and Washington.

* The LIGO India project will come up in
Maharashtra, near Aundha in Hingoli district.

Correct Answer: (a)

Spitzer Space Telescope

The “Great Observatories” are four big-ticket

space telescopes designed to view the universe in

different and complementary wavelengths of light.

These include:

Spitzer

* Hubble Space Telescope

* The Compton Gamma Ray Observatory (CGRO)
The Chandra X-ray Observatory

* It is managed and operated by the Jet Propulsion
Laboratory (JPL) of NASA.

* It captures infrared light, which is often emitted
by “warm” objects that are not quite hot enough
to radiate visible light.

* Spitzer has illuminated some of the oldest
galaxies in the universe, revealed a new ring
around Saturn, and peered through shrouds of
dust to study newborn stars and black holes. It
assisted in the discovery of planets beyond our
solar system, including the detection of seven
Earth-size planets orbiting the star TRAPPIST-1,
among other accomplishments.

* NASA'’s Spitzer Space Telescope will be switched
off permanently on January 30, 2020, after nearly

16 years of exploring the cosmos in infrared light

Correct Answer: (b)

Polar Orbits

* A polar orbit is one in which a satellite passes
above or nearly above both poles of the body
being orbited (usually a planet such as the Earth)
on each revolution.

* These orbits have an inclination near 90 degrees.
This allows the satellite to see virtually every part
of the Earth as the Earth rotates underneath it.
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10.

Sun-Synchronous Orbits

* This orbit is a special case of the polar orbit. Like
a polar orbit, the satellite travels from the north to
the south poles as the Earth turns below it.

* However in a sun-synchronous orbit, satellite
after passing over a certain place on Earth, the
next day it will again pass over the same place at
the same time of day.

Correct Answer: (b)

Space Terminology

* Eclipse: An event that occurs when the shadow
of a planet or moon falls upon a second body. A
solar eclipse occurs when the Moon’s shadow falls
upon Earth, which we see as the Moon blocking
the Sun. When Earth’s shadow falls upon the
Moon, it causes a lunar eclipse.

° Apogee: Itis a point on the orbit where the vertical
distance of the satellite from the Earth’s surface is
maximum.

* Perigee: It is a point on the orbit where the
vertical distance of the satellite from the Earth’s
surface is smallest.

* Sunspot: A temporary dark blemish on the
surface of the Sun that is a planet-size region of
the gas cooler than its surroundings.

Correct Answer: (b)

Polar Satellite Launch Vehicle (PSLYV)

* It is the third generation launch vehicle of India.
It is the first Indian launch vehicle to be equipped
with liquid stages.

* During the 1994-2017 periods, the vehicle has
launched 48 Indian satellites and 209 satellites for
customers from abroad.

* PSLV earned its title ‘the Workhorse of ISRO’
through consistently delivering various satellites
to Low Earth Orbits, particularly the IRS series
of satellites.

* RISAT-2B with a lift-off mass of 615 kg is a
radar imaging earth observation satellite. India’s
PSLV-C46 successfully launched RISAT-2B
satellite from of Satish Dhawan Space Centre
(SDSC) SHAR, Sriharikota in May 2019.

* Geosynchronous Satellite Launch Vehicle

(GSLV)
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11.

It is a space launch vehicle designed and
developed to launch heavier satellites (more
than 3 tonnes) and other space objects into

Geosynchronous Transfer Orbits.

GSLYV has a three-stage launcher with strap on

motors.

First Stage: It uses the 138-tonne S139 solid
rocket motor with four liquid engine strap-on
motors.

Second Stage: The second stage uses a liquid
rocket engine which is known as the Vikas engine.
Third Stage: The third stage uses a Cryogenic
engine, which uses liquefied oxygen and hydrogen

as fuel.

Correct Answer: (b)

Neutrino

A neutrino is a subatomic particle that is very
similar to an electron but has no electrical charge.
Neutrinos are one of the most abundant particles
in the universe and they come in three flavors; one
associated with electrons and the others with their

heavier cousins the muon and the Tau.

INO Project

The India-based Neutrino Observatory (INO)
Project is a multi-institutional effort aimed at
building a world-class underground laboratory
with a rock cover for Non-accelerator based high
energy and nuclear physics research in India.

The project includes construction of an
underground laboratory, Iron Calorimeter (ICAL)
detector and associated surface facilities at
Pottipuram in Bodi West hills of the Theni District
of Tamil Nadu.

The Tata Institute of Fundamental Research is the
nodal institution. The observatory is to be built
jointly with the Department of Atomic Energy

and the Department of Science and Technology
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12. Correct Answer: (d)

13.

Antrix and ISRO

Antrix Corporation Limited (Antrix), incorporated
on 28 September 1992 (under the Companies Act,
1956), is a wholly-owned Government of India
Company under the administrative control of the
Department of Space (DOS).

Antrix is the commercial arm of the Indian Space
Research Organisation (ISRO).

In the year 2008, the Company was awarded
‘MINI RATNA’ status.

The current business activities of Antrix include:

Provisioning of communication satellite tran-

sponders to various users,

Providing launch services for customer satellites,
Marketing of data from Indian and foreign remote
sensing satellites,

Building and marketing of satellites as well as sat-
ellite sub-systems,

Establishing the ground infrastructure for space
applications, and

Mission support services for satellites.

Correct Answer: (a)

Chandra X-ray Observatory

The Chandra X-ray Observatory is part of
NASA’s fleet of “Great Observatories” along
with the Hubble Space Telescope, the Spitzer
Space Telescope and the now deorbited Compton
Gamma Ray Observatory.

It is named after Nobel Prize-winning astrophysicist
Subrahmanyan Chandrasekhar, who first calculated
the ultimate fate of stars like our sun.

It was launched in 1999 and is the largest and
most sensitive X-ray telescope ever built.

The Chandra X-ray Observatory is the world’s
most powerful X-ray telescope. It has eighttimes
greater resolution and is able to detect sources
more than 20-times fainter than any previous

X-ray telescope
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14. Correct Answer: (a)

Project RAMA

* NASA in 2018 announced to give funds to a
California-based 3D printing company for finding
ways to turn asteroids into giant, autonomous
spacecraft, which could fly to outposts in space,
the media reported.

* Made In Space’s project, known as RAMA
(Reconstituting  Asteroids into Mechanical
Automata), aims for finding ways to turn asteroids
into giant, autonomous spacecraft, which could
fly to outposts in space.

* The project aims to enable asteroid rendezvous
missions in which a set of technically simple
robotic processes convert asteroid elements into
very basic versions of spacecraft subsystems

(GNC, Propulsion, Avionics).
15. Correct Answer: (d)

Indian Regional Navigation Satellite System

(IRNSS)

° It is designed to provide accurate position
information service to users in India as well
as the region extending up to 1500 km from its
boundary, which is its primary service area.

° The space segment consists of the IRNSS
constellation of eight satellites, NavIC. These
eight satellites include IRNSS-1B, IRNSS-1C,
IRNSS-1D, IRNSS-1E, IRNSS-1F, IRNSS-1G,
and IRNSS-1I (it replaced IRNSS-1A).

South Asia Satellite

* Launched in 2017, GSAT-9, also known as the
South Asia Satellite. It is a Ku-band broadcasting
and telecommunications spacecraft that India
has developed to provide services to members
of the South Asian Association for Regional
Cooperation (SAARC).

* It will be utilized by almost all members of
SAARC including Afghanistan, Bangladesh,
Bhutan, India, Maldives, Nepal, and Sri Lanka.
Pakistan, a member of SAARC has opted out ofit.
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16. Correct Answer: (d)

17.

18.

Aditya-L1 mission

Aditya-L1
the 1st Indian space-based Solar Coronagraph

mission (originally Aditya-1) is

intended to study the outermost region of the sun
called ‘Corona’. The project will increase our
understanding of the Sun. It is scheduled to be
launched by 2020-21

It will be placed in the Lagrangian point 1 (L1)
of the Sun-Earth orbit which has the advantage
of continuously viewing the Sun without any
obstructions that eclipses may offer.

Correct Answer: (b)

Pinaka Rocket System

Pinaka is a multibarrel rocket launch (MBRL)
system used by the Indian Army. It was developed
by the Defence Research and Development
Organisation (DRDO).

Pinaka Mark-I1, an upgraded version of the Pinaka
rocket, with enhanced range and guidance system,
was successfully test-fired from Chandipur in
Odisha in 2018.

The earlier Pinaka-1 system, which was an
unguided one, has now been transformed into a
guided version, with a navigation, guidance and
control kit developed by the Research Centre
Imarat (RCI), Hyderabad.

Research Centre Imarat (RCI) is a premier DRDO
laboratory located in Hyderabad.

The conversion helped in enhancing the range
and accuracy of Pinaka Mark-II from earlier 40
km to 70 km.

Correct Answer: (b)

Chandrayaan-2

Chandrayaan-2 was India’s second mission to
the moon and was a follow-up mission from the
Chandrayaan-1 mission (launched in 2008) that
assisted in confirming the presence of water/

hydroxyl on the moon in 200
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Chandrayaan-2 spacecraft has three modules:
a Lander (Vikram), an Orbiter and Rover
(Pragyan). Chandrayaan-2 was launched from
the Satish Dhawan Space Center in Sriharikota,
India, aboard a Geosynchronous Satellite Launch
Vehicle (GSLV) Mk-III rocket on July 22, 2019,
and reached lunar orbit on Augustl

GSLV MKk-III is a three-stage vehicle that is
India’s most powerful launcher to date and is
capable of launching a 4-ton class of satellites to
the Geosynchronous Transfer Orbit (GTO).

19. Correct Answer: (d)

20.

GAGAN Project

The Indian Space Research Organization
(ISRO) and Airports Authority of India
(AAI) have implemented the GPS Aided Geo
Augmented Navigation-GAGAN project as a
Satellite-Based Augmentation System (SBAS)
for the Indian Airspace.

The objective of GAGAN to establish, deploy and
certify satellite-based augmentation systems for
safety-of-life civil aviation applications in India
has been successfully completed.

The system is interoperable with other
international SBAS systems like US-WAAS,
European EGNOS, and Japanese MSAS, etc.
GAGAN is the first SBAS system in the world to
serve the equatorial region.

GAGAN Payload is already operational through
GSAT-8 and GSAT-10 satellites. The third
GAGAN payload will be carried onboard GSAT-

15 satellite which is scheduled for launch this year.

Correct Answer: (b)

Global Navigation Satellite System (GNSS)

GPS: The United States is the first country to
introduce satellite technology with the global
positioning system (GPS).

QuaSi-Zenith Satellite System (QZSS): It is
Japan’s satellite system which is similar to a GPS

satellite with some slight variations.

9555-124-124

i

© JEAM-2 Ay I ° dF Hiedd © T et
(fersrm), wap 3Affeie TR UaX (Y| 5= -2
22 S8, 2019 i FSRITTEER SeeTse Al seihel
(ShuHued) THeh-111 Tehe W 9RA & sfiefener 9
AT ae AN g ¥ dter foram T o SR 1
FTE 1 =5 HeEll H ag=l

o STEuAdT TH-II] Teh o= =N aTelT a8 & S
AT T 3T oh o1 Held STheTell wiieer & 31T 4 o
a1t 3 SRl i fRfshE gt SHifde (Sidtem)
T AT i | e 2

19. € 3ITW: (d)

T ufE==T

© RAE Safe SATEUH Wed (3EU) R R
oo TR (TUaTT) 4 YR ga1s & &
fore Secmge-emeTia Sy fawen (vesfiuem)
& ®q 7 Sifieg tes f’var Armiee AT
ST 3t T foa 21

* WA H Sl GUE AT 3gST AR % oy
31T SHTIOT S 3BT T T Ie9d HOheTdTqaeh J &t
T R

THUHUUY 37fe % Grer 3d: fspamefiar 21

© TN EEE & W HeT o STt g ol agedt
THSITE gorTedt 2l

© A YIS UEd § B -8 3R Side-10 SUIEl &
HEAH § A1 8l el GAGAN Ul GSAT-15
3UUE G A ST ST ST 26 o8 e g STl 2l

20. TE 3ITW: (b)

TATIe ATy Seerse fien (Shuauans)

* SHTTE: S TST AU A TSR e
(S & G SuIE TR ATh! U s arelT Iaell
R

© FEE-AHY IUAE AU (FIASTATH): T8
ST 26T YU JOTTA! & ST e WIHeH! sTaeTral o aref
ey 3uwre < 99 2l 2

@) sanskritiias.com



Download All UPSC Test Series From: https://www.pdfnotes.co/

GLONASS: Russia also has its own satellite
system called the Russian Global Navigation
Satellite System (GLONASS).

BeiDou: BeiDou Navigation Satellite System

(formerly referred to as Compass) is the
navigational system of China.

Galileo: Galileo system of Europe is a Global
Navigation Satellite System (GSNN).

The Indian Regional Navigation Satellite System
(IRNSS), which was later given the operational
name of NavIC or NAVigation with Indian
Constellation, is the regional satellite navigation
system of India. It was launched and operated by
the Indian Space Research Organisation (ISRO).
IRNSS covers India and nearby regions extending

up to 1,500 km.

21. Correct Answer: (a)

Hyperspectral Imaging Satellite (HysIS)

HysIS is an earth observation satellite built by
ISRO

Launched by PSLV C43, It was placed into a
polar sun-synchronous orbit.

The primary goal of HysIS is to study the earth’s
surface in the visible, near-infrared and shortwave
infrared regions of the electromagnetic spectrum.
India’s first such satellite will be used to identify,
measure and locate different materials and their

chemical and physical properties.

22. Correct Answer: (¢)

Hubble Telescope

Launched in 1990, it was the first major optical
telescope in space.

The Hubble telescope is named after astronomer
Edwin Hubble and is one of NASA’s Great
Observatories.

It was the joint effort of NASA and European
Space Agency

23. Correct Answer: (a)

Graveyard Orbit
* A Graveyard Orbit also called a Junk Orbit or

Disposal Orbit, is an orbit that lies away from
common operational orbits.
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* One significant graveyard orbit is a super
synchronous orbit well above Geosynchronous
orbit. Satellites are typically moved into such
orbits at the end of their operational life to reduce
the probability of colliding with operational
spacecraft and generating space debris.

24. Correct Answer: (c)

25.

ASTROSAT
ASTROSAT is India’s first dedicated multi
wavelength space observatory. This scientific

satellite mission endeavours for a more detailed
understanding of our universe. One of the unique
features of the ASTROSAT mission is that enables
the simultaneous multi-wavelength observations of

various astronomical objects with a single satellite.

The scientific objectives of ASTROSAT mission are:

* To understand high energy processes in binary star
systems containing neutron stars and black holes

* Estimate magnetic fields of neutron stars

* Study star birth regions and high energy processes
in star systems lying beyond our galaxy

* Detect new briefly bright X-ray sources in the sky

* Perform a limited deep field survey of the

Universe in the Ultraviolet region
Correct Answer: (c)

Goldilocks Zone

* It refers to a habitable zone in the planetary
system where the temperature is neither too high
nor too low.

* The habitable zone (or “Goldilocks zone™) is the
range of orbital distances from a star at which
liquid water can exist on the surface of a planet.

* This range of distances changes depending on the

size and temperature of the star.
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