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Q.1) With reference to Indian National Space Promotion and Authorization Centre (IN-SPACe), 

consider the following statements: 

1. It aims to launch a manned space flight to the Mars by 2030. 

2. It is an entity of the Department of Space which will have its own chairperson and board. 

Which of the statements given above is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2  

Q.1) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 

Incorrect Correct 

Government of India has created Indian 
National Space Promotion and Authorization 
Centre (IN-SPACe) to boost private sector 
participation in the entire range of space 
activities. It will act as an interface between 
ISRO and private parties, and assess how best 
to utilise India’s space resources and increase 
space-based activities. It will provide a level 
playing field for private companies to use 
Indian space infrastructure. 

It is the new entity of the Department of Space 
which will have its own chairperson and 
board. It will regulate and promote building of 
routine satellites, rockets and commercial 
launch services through Indian industry and 
startups. 

 

Q.2) Consider the following statements with regard to space-based internet: 

1. It can provide low-cost internet everywhere on Earth. 

2. It can increase light pollution on Earth. 

3. It is provided through satellites placed in the low Earth orbit. 

Which of the statements given above is/are correct? 

a) 1 and 2 only 

b) 1 and 3 only 

c) 2 and 3 only 

d) 1, 2 and 3 

Q.2) Solution (d) 

Statement Analysis: 
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Statement 1 Statement 2 Statement 3 

Correct Correct Correct 

Space-based internet can 
provide low cost internet to 
everywhere on Earth, even to 
remote areas, or places with 
difficult terrain, where it is 
difficult to set up cables or 
mobile towers. Signals from 
satellites in space can 
overcome this obstacle easily. 

It can increase light pollution 
on Earth as light reflected 
from these man-made 
satellites can interfere with 
and be mistaken for light 
coming from other heavenly 
bodies. 

Satellites used in space based 
internet are placed in the low 
Earth orbit (LEO), around 200-
2000 km from the Earth’s 
surface. Low and medium 
earth orbits lie at 
considerably lower altitudes 
than the geostationary orbit. 
This reduces the latency or 
the time lag of the internet 
signals. 
 

 

Q.3) Which one of the following is one of the objectives of ‘NASA’s Artemis Mission‟?  

a) to travel to a near-Earth asteroid called Bennu and bring a small sample back to Earth for 

study.  

b) to measure what happens when the sun’s radiation hits our rocky moon, when there is 

no magnetic field to protect it.  

c) to make the largest and most precise three-dimensional map of our Galaxy.  

d) to map Jupiter's magnetic and gravity fields, revealing the planet's deep structure. 

Q.3) Solution (b) 

Explanation: 

NASA wants to send the first woman and the next man to the Moon by the year 2024 under the 

Artemis lunar exploration program. ARTEMIS stands for Acceleration, Reconnection, Turbulence 

and Electrodynamics of the Moon’s Interaction with the Sun. Its objective is to measure what 

happens when sun‟s radiation hits our rocky moon, when there is no magnetic field to protect it. 

 

Q.4) In the context of ‘Project NETRA’ consider the following statements:  

1. It is an early warning system in space to detect debris and other hazards to Indian 

satellites.  

2. The project will be able to spot, track and catalogue objects as small as 10 cm.  

3. It is being developed by DRDO in partnership with North America Aerospace Defence 

Command (NORAD).  

Which of the statements given above is/are correct?  
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a) 1 and 2 only 

b) 2 and 3 only 

c) 1 and 3 only 

d) 1, 2 and 3 

Q.4) Solution (a) 

Explanation: 

Statement 1 Statement 2 Statement 3 

Correct Correct Incorrect 

Project NETRA (Network for 
Space Objects, Tracking and 
Analysis) is an early warning 
system in space to detect 
debris and other hazards to 
Indian satellites. The project 
would make India a part of 
international efforts towards 
tracking, warning about and 
mitigating space debris. The 
project will also give India its 
own capability in space 
situational awareness (SSA) 
like other space powers.  
 

It can spot, track and 
catalogue objects as small as 
10 cm up to a range of 3,400 
km and equal to a space orbit 
of around 2,000 km.  
 

Project NETRA is being 
developed by ISRO. Under the 
project, the ISRO plans to put 
up many observational 
facilities: connected radars, 
telescopes; data processing 
units and a control centre. 
Defence Research 
Development Organisation 
(DRDO) also operates NETRA 
(Network Traffic Analysis) 
which is a software network 
used to analyse internet 
traffic. 
 

 

Q.5) The phenomenon of ‘Fast Radio Bursts’ has been in news recently. Which one of the 

following options describe it correctly? 

a) It is a telecommunication issue which results from malfunctioning radio towers.  

b) They are bright burst of radio waves coming from space which are not easily detectable.  

c) They are incoming electromagnetic waves caused by solar flares.  

d) It is a powerful burst of Gamma Rays and X-Rays that are fired from imploding the poles 

of massive stars. 

Q.5) Solution (b) 

Explanation: 

Fast Radio Bursts (FRB) are bright bursts of radio waves (radio waves can be produced by 

astronomical objects with changing magnetic fields) whose durations lie in the millisecond-scale, 

because of which it is difficult to detect them and determine their position in the sky. It was 

detected by several satellites including NASA‟s Wind mission and Canadian Hydrogen Intensity 

Mapping Experiment (CHIME), a radio telescope located in British Columbia. 
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Q.6) With reference to the International Solar Alliance, consider the following statements:  

1. ISA CARES is an initiative dedicated to deployment of solar energy in healthcare sector in 

the least developed countries.  

2. It was conceived in 2015 as a coalition of countries lying fully or partially between the 

tropic of cancer and tropic of capricorn as prospective members.  

Which of the statements given above is/are correct?  

a) 1 only  

b) 2 only  

c) Both 1 and 2  

d) Neither 1 nor 2 

Q.6) Solution (c) 

Statement Analysis: 

Statement 1 Statement 2 

Correct Correct 

In the wake of the global pandemic, ISA has 
set up ISA CARES dedicated to deployment of 
solar energy in healthcare sector in Least 
Developed Countries (LDC) and Small Islands 
Developing States (SIDS) Member countries. 

The International Solar Alliance is an alliance 
of 121 countries which lie either completely or 
partly between the Tropic of Cancer and the 
Tropic of Capricorn. However, its membership 
is not geography-based. 

 

Q.7) Consider the following pairs:  

Satellites     Functions  

1. Cartosat Series Communication satellites to strengthen India’s digital connectivity.  

 

2. Astrosat  astronomical mission aimed at studying celestial sources in X-ray,  

optical and UV spectral bands. 

3. Aditya L1  Study Kuiper belt and the outer solar System 

 

Which of the pairs given above is/are matched correctly?  

a) 1 only  

b) 1 and 3 only  

c) 2 only  
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d) 1, 2 and 3 

Q.7) Solution (c) 

Statement Analysis: 

Cartosat Series Astrosat Aditya L1 

Incorrect Correct Incorrect 

Cartosat Series are remote 
sensing satellites useful for 
cartographic applications, 
urban and rural applications, 
coastal land use and 
regulation, utility 
management like road 
network monitoring, water 
distribution, creation of land 
use maps, change detection 
to bring out geographical and 
manmade features and 
various other Land 
Information System (LIS) as 
well as Geographical 
Information System (GIS) 
applications. 

AstroSat is the first dedicated 
Indian astronomy mission 
aimed at studying celestial 
sources in X-ray, optical and 
UV spectral bands 
simultaneously. 

Aditya - L1 mission aims to 
study the Sun. It will observe 
the Sun from a close distance, 
and try to obtain information 
about its atmosphere and 
magnetic field. 

 

Q.8) With reference to StarLink Project, consider the following statements:  

1. The project aims to build low-cost satellite based on broadband network.  

2. The satellites will be deployed in the Low Earth Orbit.  

3. It will increase the latency between a user seeking data and the server sending that data.  

Which of the statements given above is/are correct?  

a) 1 and 2 only  

b) 2 and 3 only  

c) 3 only 

d) 1, 2 and 3 

Q.8) Solution (a) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Correct Incorrect 
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The StarLink project seeks to 
build a low-cost, satellite 
based broadband network 
capable of delivering internet 
access to the entire globe. 
Starlink network will 
eventually have 42,000 
satellites.  
 

The Starlink satellites will be 
deployed in the altitude band 
of 350 km to 1,200 km in the 
Low Earth Orbit (LEO). The 
LEO extends up to 2,000 km 
above the Earth’s surface. 

The main advantage of 
putting satellites in LEO for 
space-based Internet is that it 
will reduce the latency 
between a user seeking data, 
and the server sending that 
data. Starlink aims to start 
service in the northern United 
States and Canada in 2020, 
and expand to cover the 
whole world by 2021. 
 

 

Q.9) Consider the following statements:  

1. Geostationary orbits are used by satellites that need to stay constantly above one 

particular place over Earth.  

2. Low Earth Orbit is used for high resolution satellite imaging.  

3. Sun-synchronous orbit (SSO) are synchronised to always be at the same fixed position 

relative to the Sun.  

Which of the statements given above is/are correct?  

a) 1 and 2 only  

b) 2 and 3 only  

c) 1 and 3 only  

d) 1, 2 and 3 

Q.9) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Correct Correct 

Satellites in geostationary 
orbit (GEO) circle the Earth 
above the equator from west 
to east following Earth’s 
rotation by travelling at 
exactly the same rate as 
Earth. This makes satellites in 
GEO appear to be 
„stationary‟ over a fixed 
position. In order to perfectly 
match Earth’s rotation. GEO is 

A low Earth orbit (LEO) is an 
orbit that is relatively close to 
Earth’s surface. LEO‟s close 
proximity to Earth makes it 
useful for several reasons. It is 
the orbit most commonly 
used for satellite imaging, as 
being near the surface allows 
it to take images of higher 
resolution. It is also the orbit 
used for the International 

Sun-synchronous orbit (SSO) 
is a particular kind of polar 
orbit. Satellites in SSO, 
travelling over the polar 
regions, are synchronous with 
the Sun. This means they are 
synchronised to always be in 
the same’ fixed’ position 
relative to the Sun. 
 



 

 

60 DAY PROGRAM – SCIENCE AND TECH WEEK 1 AND 2 

used by satellites that need to 
stay constantly above one 
particular place over Earth, 
such as telecommunication 
satellites.  
 

Space Station (ISS), as it is 
easier for astronauts to travel 
to and from it at a shorter 
distance. 

 

Q.10) With reference to the ‘Hayabusa-2’, consider the following statements: 

1. Hayabusa 2 is an Asteroid exploration mission by the Japanese Aerospace Exploration 

Agency (JAXA) to study an asteroid Bennu. 

2. This mission will help in understanding the birth of solar system and origin of life. 

3. It is a flyby mission that will send images of asteroid during its voyage. 

Which of the above statement/s is/are incorrect? 

a) 1 and 2 only 

b) 1 and 3 only 

c) 2 and 4 only 

d) 1, 3 and 4 only 

Q.10) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Inorrect 

Hayabusa 2 is an Asteroid 
exploration mission by the 
Japanese Aerospace 
Exploration Agency (JAXA) to 
study an asteroid Ryugu. 

Hayabusa 2 mission will help 
in understanding the birth of 
solar system and origin of life. 

This mission targeted to 
collect samples from the 1999 
JU3 (Ryugu) asteroid and get 
them back to the Earth’s 
surface for further study and 
research. 
 

 

Q.11) Which of the following statements is/are correct about ‘artificial sun’?  

1. It is an effort by China to make artificial lights with the help of Sunlight using Illumination 

Satellite. 

2. It is a nuclear fission reactor called as HL-2M Tokamak that China has recently started 

using. 

3. It uses a powerful magnetic field to fuse hot plasma and can reach temperatures of over 

150 million degrees Celsius, approximately ten times hotter than the core of the sun. 
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Select the correct option using the code given below: 

a) 1 only 

b) 2 only 

c) 3 only 

d) 2 and 3 only 

Q.11) Solution (c) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Incorrect Correct 

‘Artificial Moon’ is an effort 
by China to make artificial 
lights with the help of 
Sunlight using Illumination 
Satellite. 
 

It is a nuclear fusion reactor 
called as HL-2M Tokamak that 
China has recently started 
using. 
 

It uses a powerful magnetic 
field to fuse hot plasma and 
can reach temperatures of 
over 150 million degrees 
Celsius, approximately ten 
times hotter than the core of 
the sun. 

 

Notes: 

Artificial Sun: 

 China successfully powered up its “artificial sun” nuclear fusion reactor for the first time 

recently, marking a great advance in the country’s nuclear power research capabilities. 

 The HL-2M Tokamak reactor is China’s largest and most advanced nuclear fusion 

experimental research device, and scientists hope that the device can potentially unlock 

a powerful clean energy source. 

 HL-2M Tokamak device is used in it to replicate the nuclear fusion process that occurs 

naturally in the sun. 

 It uses a powerful magnetic field to fuse hot plasma and can reach temperatures of over 

150 million degrees Celsius, approximately ten times hotter than the core of the sun. 

 Located in Sichuan province, the reactor is often called an “artificial sun” on account of 

the enormous heat and power it produces. 

Artificial Moon: 

 China is planning to launch first man-made moon from Xichang Satellite Launch Center in 

Sichuan, with three more to follow in 2022. 

 The artificial moon would be a mirror orbiting Chengdu at a height of 500 km. 

 It would reflect the sun’s light at night. 

 The artificial moon’s brightness will be around eight times that of the moon. 
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 The project was announced at an innovation and entrepreneurship conference in 

Chengdu, China. 

 

Q.12) Consider the following statements regarding DART space probe: 

1. It is an asteroid deflecting mission to prevent a collision with earth. 

2. It would be the first mission of Roscosmos to demonstrate such capability. 

Which of the above statements is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.12) Solution (a) 

Statement Analysis: 

Statement 1 Statement 2 

Correct Incorrect 

The mission is intended to test whether a 
spacecraft impact could successfully deflect 
an asteroid on a collision course with Earth. 
 

DART would be NASA’s first mission to 
demonstrate such capability. 
 

 

Notes: 

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 2024.  

 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. 
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Q.13) With respect to Outer Space Missions, consider the following pairs: 

1. Gaia Mission    NASA 

2. Hongyun Project   Chinese Space Agency 

3. MAVEN Spacecraft   European Space Agency 

4. Hayabusa 2    JAXA 

Which of the above pairs are correctly matched? 

a) 1 and 4 only 

b) 2 and 4 only 

c) 1 and 2 only 

d) 1, 3 and 4 only 

Q.13) Solution (b) 

Statement Analysis: 

1 2 3 4 

Gaia Mission Hongyun Project MAVEN Spacecraft Hayabusa 2 

Incorrect Correct Incorrect Correct 

European Space 
Agency 

Chinese Space 
Agency 

NASA JAXA 

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. 
 

China started the 
Hongyun project in 
September 2016. 
Under this project, 
China plans to give 
broadband internet 
connectivity to users 
all over the world by 
building a space-
based 
communications 
network. The project 
also seeks to take the 
Internet connectivity 
to the underserved 
regions of the world. 

It is NASA’s mission 
that was launched in 
November 2013, and 
went into orbit 
around Mars in 
September 2014. 
Spacecraft has 
beamed back a selfie 
to mark its four years 
orbiting Mars and 
studying the upper 
atmosphere of the 
red planet. The image 
was obtained with 
the Imaging 
Ultraviolet 
Spectrograph (IUVS) 
instrument that 
normally looks at 
ultraviolet emissions 
from the Martian 
upper atmosphere. 

It is an asteroid 
sample-return 
mission operated by 
the Japanese space 
agency, JAXA. It 
follows on from 
Hayabusa mission 
which returned 
asteroid samples in 
2010. Hayabusa2 was 
launched on 3 
December 2014 and 
rendezvoused with 
near-Earth asteroid 
162173 Ryugu on 27 
June 2018. 
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Q.14) With reference to the Indian Regional Navigation Satellite System (IRNSS), consider the 

following statements: 

1. IRNSS covers entire India and about 15000 sq. km beyond its borders. 

2. IRNSS has three satellites in geostationary and four satellites in geosynchronous orbits. 

3. It is a part of the World Wide Radio Navigation System (WWRNS) of International 

Maritime Organization (IMO). 

Which of the above statements is/are correct? 

a) 1 only 

b) 1 and 2 only 

c) 2 and 3 only 

d) 1, 2 and 3 

Q.14) Solution (c) 

Statement Analysis: 

 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Correct 

It will cover the entire country 
and an area extending about 
1,500 sq. km beyond its 
border, with position 
accuracy better than 20m in 
all weather conditions. 

The IRNSS system consists of 
a constellation of seven 
satellites and a supporting 
ground segment. Three of the 
satellites in the constellation 
will be placed in a 
geostationary orbit and the 
remaining four in a 
geosynchronous inclined 
orbit of 29º relative to the 
equatorial plane. Such an 
arrangement would mean all 
seven satellites would have 
continuous radio visibility. 
 

India has become the fourth 
country in the world to have 
its independent regional 
navigation satellite system 
recognized by the 
International Maritime 
Organization (IMO) as a part 
of the World Wide Radio 
Navigation System (WWRNS). 
The other three countries 
that have its navigation 
systems recognized by the 
IMO are the US, Russia and 
China. 
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Q.15) Consider the following statements with reference to the Gravitational waves: 

1. Detection of these waves challenges the validity of the General Theory of Relativity. 

2. Gravitational waves allow scientists to view Black holes directly. 

3. LIGO India detector will be set up in Karnataka by 2025. 

Which of the above statements is/are incorrect? 

a) 1 and 2 only 

b) 2 only 

c) 1 and 3 only 

d) 3 only 

Q.15) Solution (c) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Incorrect 

Detection of Gravitational 
waves will support Einstein’s 
General Theory of Relativity. 
 

Gravitational waves are 
allowing scientists to view 
black hole directly. They are 
sort of a messenger of the 
spacetime around these 
objects, without using any 
intermediate. 
 

LIGO India detector will be set 
up in Hingoli district of 
Maharashtra. 

 

Note: 

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. 

 The detection of gravitational waves would enable astrophysicists and astronomers to 

“see” the universe which is, as of now, invisible to them. Almost 95 percent of the 

universe is known to consist of dark matter and dark energy, which does not emit any 



 

 

60 DAY PROGRAM – SCIENCE AND TECH WEEK 1 AND 2 

light or any other electromagnetic waves, and therefore, has not been detected even by 

the most sophisticated instruments.  

 Black holes, for example, cannot be “seen” but they do produce gravitational waves, and 

now can be detected using these. 

 Astrophysicists have been previously forced to infer the presence of black holes by looking 

at the behavior of the material around them. Thought to be the super heavy remains of 

collapsed stars, the gravity they produce is so great that not even light escapes. Anything 

that passes the boundary of a black hole, known as the event horizon, stays there. This is 

why we cannot see black holes. Black holes are a big mystery still. 

 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. 

 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. 

 European Virgo detector in 2017 also detected another such event. 

 To expand the detection area for these waves, The Japanese detector, KAGRA, or Kamioka 

Gravitational-wave Detector, is expected to join the international network soon and a 

new LIGO project will be set up by 2025 in India. 

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

 In 2017, the Nobel Prize in Physics was awarded to Rainer Weiss, Kip Thorne and Barry 

Barish for their role in the direct detection of gravitational waves. 

    

Q.16) With reference to the Spitzer Space Telescope recently seen in the news, consider the 

following statements: 

1. It is a part of ‘Great Observatories’ designed by NASA for space research. 

2. It captures X-rays emitted by a warm object like stars in space. 

3. It is decommissioned by its agency in 2020. 

Which of the above statements is/are correct? 

a) 1 and 2 only 

b) 2 and 3 only 

c) 1 and 3 only 

d) 1, 2 and 3 

Q.16) Solution (c) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 
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Correct  Incorrect Correct 

The “Great Observatories” 
are four big ticket space 
telescopes designed to view 
the universe in different and 
complementary wavelengths 
of light. These include: 

1. Spitzer 
2. Hubble Space 

Telescope 
3. The Compton Gamma 

Ray Observatory 
(CGRO) 

4. The Chandra X-ray 
Observatory 

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

NASA’s Spitzer Space 
Telescope was switched off 
permanently on January 30, 
2020, after nearly 16 years of 
exploring the cosmos in 
infrared light. 

 

 

Q.17) Consider the following statements regarding Space Bricks, developed by ISRO recently: 

1. These could be used to assemble structures for habitation on moon’s surface. 

2. It uses urine and lunar soil as raw materials. 

3. It has low carbon footprint. 

Which of the above statements is/are correct? 

a) 1 only 

b) 1 and 2 only 

c) 3 only 

d) 1, 2 and 3 

Q.17) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Correct Correct 

These space bricks could 
eventually be used to 
assemble structures for 
habitation on the moon’s 
surface. 
 

It uses urine and lunar soil as 
raw materials. 

It has low carbon footprint. 
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Notes: 

Space Bricks- 

 A team of researchers from the Indian Institute of Science (IISc) and the Indian Space 

Research Organization (ISRO) has developed a sustainable process for making brick-like 

structures on the moon. 

 It exploits lunar soil, and uses bacteria and guar beans to consolidate the soil into possible 

load-bearing structures. 

 These space bricks could eventually be used to assemble structures for habitation on the 

moon’s surface. 

 The process developed by the IISc and ISRO team uses urea which can be sourced from 

human urine and lunar soil as raw materials for construction on the moon’s surface, it 

said. 

 This decreases the overall expenditure considerably. Sending bricks from Earth is not 

viable as it takes 7.5 lakh rupees to transport one pound of construction material. 

 The process also has a lower carbon footprint because it uses guar gum instead of cement 

for support. 

 A bacteria is added to further crystallize the brick in any shape needed. Some micro-

organisms can produce minerals through metabolic pathways. One such bacterium, called 

‘Sporosarcinapasteurii’ produces calcium carbonate crystals through a metabolic 

pathway called the ureolytic cycle: it uses urea and calcium to form these crystals as 

byproducts of the pathway. 

 

Q.18) With reference to the Collisional Cascading phenomenon, consider the following 

statements: 

1. It is a phenomenon that takes place when the core of a star collapses and causes a series 

of giant explosions of a supernova.  

2. It was proposed by an American astrophysicist Donald Kessler. 

Which of the above statements is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.18) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 
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Incorrect Correct 

It is a phenomenon in which the density of 
objects in Low Earth Orbit (LEO) is high 
enough that collisions between objects could 
cause a cascading effect. 
 

It was proposed by an American astrophysicist 
Donald Kessler. 

 

Notes: 

Collisional Cascading phenomenon- 

 Spent rockets, satellites and other space trash have accumulated in orbit increasing the 

likelihood of collision with other debris.  

 Unfortunately, collisions create more debris creating a runaway chain reaction of 

collisions and more debris known as the Kessler Syndrome after the man who first 

proposed the issue, Donald Kessler. It is also known as collisional cascading. 

 This cascade of collisions first came to NASA’s attention in the 1970s when derelict Delta 

rockets left in orbit began to explode creating shrapnel clouds.  

 Kessler demonstrated that once the amount of debris in a particular orbit reaches critical 

mass, collision cascading begins even if no more objects are launched into the orbit.  

 Once collisional cascading begins, the risk to satellites and spacecraft increases until the 

orbit is no longer usable. 

 Kessler proposed it would take 30 to 40 years for such a threshold to be reached and 

today, some experts think we are already at critical mass in low-Earth orbit at about 560 

to 620 miles (900 to 1,000 kilometers). 

 

Q.19) With reference to sunspot, consider the following statements: 

1. Sunspot flares can have negative effect on Global Positioning Systems (GPS) connectivity.  

2. Sunspots at times can trigger intense light in the sky known as auroras. 

3. Sunspots are areas where the magnetic field is strongest. 

Which of the statements given above is/are correct? 

a) 1 and 2 only 

b) 2 and 3 only 

c) 1 and 3 only 

d) 1, 2 and 3 

Q.19) Solution (d) 

Statement Analysis: 



 

 

60 DAY PROGRAM – SCIENCE AND TECH WEEK 1 AND 2 

Statement 1 Statement 2 Statement 3 

Correct Correct Correct 

Sunspot flares can have a 
major effect on radio 
communications, Global 
Positioning Systems (GPS) 
connectivity, power grids, and 
satellites. 

Sunspot is an area on the Sun 
that appears dark as it stops 
the convective flow of heat 
and light. They consist of a 
dark region called the 
‘umbra’, which is surrounded 
by a lighter region called the 
‘penumbra’. At times, 
sunspot flares are 
accompanied by Coronal 
Mass Ejections (CME)– large 
bubbles of radiation and 
particles emitted by the Sun 
that explode into space at 
high speed. CMEs can trigger 
intense light in the sky on 
Earth, called auroras. 

Sunspots are the areas where 
the star’s magnetic field is the 
strongest and is around 2,500 
times more than the Earth’s 
magnetic field. 

 

Q.20) Consider the following statements regarding ‘New Space India Limited (NSIL)’:  

1. It is established as public entity with forty-nine percent of private ownership. 

2. NSIL comes under the administrative control of the Department of Space (DOS). 

3. Its mandate is to commercially exploit the research and development work of the Indian 

Space Research Organisation (ISRO). 

Which of the following statements given above are correct? 

a) 1 and 2 only 

b) 2 and 3 only 

c) 1 and 3 only 

d) 1, 2 and 3 

Q.20) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Correct 

NSIL was established in 2019 
and is a completely Govt. 
owned Undertaking / CPSE.  
 

New Space India Limited 
(NSIL)is under the 
administrative control of the 
Department of Space (DOS). 

The objective of NSIL is to 
commercially exploit the 
research and development 
work of the Indian Space 
Research Organisation (ISRO). 
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Notes: 

The mandate of NSIL includes- 

 Owning satellites for Earth Observation and Communication applications and providing 

space-based services. 

 Building satellites and launching them as per demand.  

 Providing Launch Services for satellite belonging to the customer . 

 Building launch vehicles through Indian Industry and launch as per satellite customer 

requirement . 

 Space based Services related to Earth Observation and Communication satellites on a 

commercial basis . 

 Satellite building through Indian Industry . 

 Technology Transfer to Indian Industry. 

 

Q.21) With reference to the BrahMos missile, consider the following statements: 

1. The missile is named after Indian River Brahmaputra and Russian city Moscow. 

2. It is a supersonic ballistic missile that can be launched from submarine, ships, aircraft, and 

even land-based systems. 

Which of the above statements is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.21) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 

Incorrect Incorrect 

It is named after Indian River Brahmaputra 
and Russian river Moskva. 
 

It is a supersonic cruise missile and not a 
ballistic missile, that can be launched from 
submarine, ships, aircraft, or land cruise 
missile of its class in the world. 
It flies at almost three times the speed of 
sound at Mach 2.8 and has a range of 290 km. 
Hence it is also described as the world’s 
fastest supersonic cruise missile. 
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Q.22) In the context of Cruise and Ballistic Missiles, consider the following statements: 

1. A Ballistic missile is a self-propelled guided vehicle that sustains flight through 

aerodynamic lift for most of its flight path. 

2. A Cruise missile depends on gravity to reach its target. 

3. Dhanush and Agni II are a type of Cruise missiles operational in Indian Defense forces. 

Which of the above statements is/are incorrect? 

a) 3 only 

b) 1 and 2 only 

c) 2 only 

d) 1, 2 and 3 

Q.22) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Incorrect Incorrect 

A Cruise missile is a self-
propelled guided vehicle that 
sustains flight through 
aerodynamic lift for most of 
its flight path. 
 

A Ballistic missile depends on 
gravity to reach its target. 

Dhanush and Agni II are a type 
of Ballistic missiles. 
 

 

Q.23) With reference to the Indian Aircraft Carrier, consider the following statements: 

1. Currently, India has only one aircraft carrier i.e INS Vikramaditya. 

2. INS Vikrant will be India’s first indigenous aircraft carrier. 

3. India’s only dry dock capable of accommodating aircraft carriers was inaugurated in 

Mumbai in September 2019. 

Which of the above statements is/are incorrect? 

a) 3 only 

b) 1 and 3 only 

c) 2 and 3 only 

d) None of the above 

Q.23) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 
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Correct Correct Correct 

India has only one aircraft 
carrier i.e INS Vikramaditya. 

INS Vikrant will be India’s first 
indigenous aircraft carrier. 

India’s only dry dock capable 
of accommodating aircraft 
carriers was inaugurated in 
Mumbai in September 2019. 

 

Q.24) With reference to the Defence Research and Development Organisation, consider the 

following statements: 

1. It was formed from the amalgamation of Technical Development Establishment (TDEs) of 

the Indian Army and the Directorate of Technical Development & Production (DTDP) with 

the Defence Science Organisation (DSO). 

2. Its vision is to empower the nation with state-of-the-art indigenous defence technologies 

and systems. 

Which of the above statements is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.24) Solution (c) 

Statement Analysis: 

Statement 1 Statement 2 

Correct Correct 

DRDO was formed in 1958 from the 
amalgamation of the then already functioning 
Technical Development Establishment (TDEs) 
of the Indian Army and the Directorate of 
Technical Development & Production (DTDP) 
with the Defence Science Organisation (DSO). 
 

Its vision is to empower the nation with state-
of-the-art indigenous defence technologies 
and systems. 

 

Q.25) With reference to the India’s air defence system, consider the following statements: 

1. Prithvi air defence system has the capacity to engage targets at an altitude of 50 km. 

2. S-400 Triumf air defense system is being purchased from Russia. 

3. Akash is a part of mid-range air to air defense systems of India. 

Which of the above statements is/are correct? 

a) 1 and 2 only 
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b) 1 only 

c) 2 and 3 only 

d) 1, 2 and 3 

Q.25) Solution (a) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Correct Incorrect 

Prithvi air defence system has 
the capacity to engage targets 
at an altitude of 50 km. 

S-400 Triumf air defense 
system is being purchased 
from Russia. 

Akash mid-range surface-to-
air missile (SAM) system. 
The missile system can target 
aircraft up to 30 km away, at 
altitudes up to 18,000 meters. 
 

 

Q.26) Which of the following statement is /are correct regarding Project75 India (P75 I)? 

1. It envisages the construction of nuclear submarines. 

2. It has been cleared under the strategic partnership model. 

3. INS Khanderi was the first submarine to be commissioned under this project. 

Select the correct answer using the code given below: 

a) 1 and 2 only 

b) 2 only 

c) 1 and 3 only 

d) 1, 2 and 3 

Q.26) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Incorrect 

It envisages the construction 
of six conventional diesel 
submarines, with better 
sensors and weapons and the 
Air Independent Propulsion 
System (AIP). 

The project has been cleared 
under the strategic 
partnership model. Under the 
strategic partnership model, 
an Indian shipyard will be 
selected by the government, 
which will also nominate the 
foreign original equipment 
manufacturer (OEM) under 

INS Kalvari was the first of the 
six submarines to be 
commissioned under project 
75. No submarine has been 
built up under the new (P75I) 
project. 
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the overall arch of ‘Make in 
India’. 

 

Q.27) Consider the following statements with reference to Man-portable Anti-Tank Guided 

Missile System of India:  

1. MILAN 2T is an indigenously built portable anti-tank guided missile. 

2. The Konkurs is a Russian Anti-tank missile system that is being used by the Indian Army. 

Which of the above statements is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.27) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 

Incorrect Correct 

MILAN 2T is French-made anti-tank guided 
missiles 
 

The Konkurs is a Russian Anti-tank missile 
system that is being used by the Indian Army. 

 

Q.28) Consider the following statements regarding LCA Tejas: 

1. It is an indigenous fighter aircraft jointly developed by DRDO and Hindustan Aeronautics 

Limited. 

2. It is the smallest lightweight, multi-role, single-engine tactical fighter aircraft in the world. 

Which of the above statements is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.28) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 

Incorrect Correct 
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LCA Tejas is an aircraft jointly developed by 
Aeronautical Development Agency and 
Hindustan Aeronautics Limited. 
 

It is the smallest lightweight, multi-role, 
single-engine tactical fighter aircraft in the 
world. 

 

Q.29) Consider the following statements with reference to the Agni Missile system of India: 

1. It has been developed under the Integrated Guided Missile Development Programme of 

DRDO. 

2. Agni II is an intermediate range surface-to-surface nuclear-capable missile. 

3. Agni V is a canister launch solid fueled Inter-Continental Ballistic Missile (ICBM). 

Which of the above statements is/are correct? 

a) 1 and 3 only 

b) 2 only 

c) 1 and 2 only 

d) 1, 2 and 3 

Q.29) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Correct Correct 

It has been developed under 
the Integrated Guided Missile 
Development Programme of 
DRDO. 

Agni II is an intermediate 
range surface-to-surface 
nuclear-capable missile. 

Agni V is a canister launch 
solid fueled Inter-Continental 
Ballistic Missile (ICBM). 

 

Q.30) Consider the following statements:  

1. Missile Technology Control Regime aims to limit the spread of ballistic missiles that could 

be used for chemical, biological and nuclear attacks.  

2. Wassenaar Arrangement ensures that exports do not contribute to the development of 

chemical or biological weapons.  

3. Australia Group aims to promote transparency and greater responsibility in transfers of 

conventional arms and dual-use goods and technologies.  

Which of the statements given above is/are correct?  

a) 1 only  

b) 2 only  

c) 1 and 3 only  

d) 2 and 3 only 
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Q.30) Solution (a) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Incorrect Incorrect 

Missile Technology Control 
Regime was established in 
1987 by Japan. It aims to limit 
the spread of ballistic missiles 
that could be used for 
chemical, biological and 
nuclear attacks. India is a 
member of this regime. 
 

Australia Group seeks to 
ensure that exports do not 
contribute to the 
development of chemical or 
biological weapons. It has 43 
members including India. 
 

Wassenaar Arrangement 
promotes transparency and 
greater responsibility in 
transfers of conventional 
arms and dual-use goods and 
technologies. India is a 
member of this arrangement.  
 
 

 

Q.31) Consider the following statements regarding ‘Ramjet Engine’:  

1. It is an air-breathing jet engine.  

2. Ramjet powered vehicle requires an assisted take-off to reach to a speed where it begins 

to produce thrust.  

3. The efficiency of the engine increases when the vehicle reaches hypersonic speed.  

Which of the statements given above is/are correct?  

a) 1 and 2 only  

b) 2 and 3 only  

c) 1 and 3 only  

d) 1, 2 and 3 

Q.31) Solution (a) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Correct Incorrect 

Ramjet is a form of air-
breathing jet engine that uses 
the vehicle’s forward motion 
to compress incoming air for 
combustion without a 
rotating compressor. 

Fuel is injected in the 
combustion chamber where it 
mixes with the hot 
compressed air and ignites. A 
ramjet-powered vehicle 
requires an assisted take-off 
like a rocket assist to 
accelerate it to a speed where 
it begins to produce thrust.  

Ramjets work most efficiently 
at supersonic speeds around 
Mach 3 (three times the 
speed of sound) and can 
operate up to speeds of Mach 
6. However, the ramjet 
efficiency starts to drop when 
the vehicle reaches 
hypersonic speeds. 
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Q.32) Consider the following statements regarding ‘SANT missile’, recently in news:  

1. SANT missile is an anti-tank missile mounted on the Advanced Light Helicopter (ALH).  

2. It is developed by Israel and recently inducted by Indian Air Force.  

3. The missile is an upgraded version of the Helicopter Launched Nag (HeliNa) missile. 

Which of the statements given above is/are correct?  

a) 1 and 2 only  

b) 2 and 3 only 

c) 1 and 3 only  

d) 1, 2 and 3 

Q.32) Solution (c) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Correct Incorrect Correct 

India has successfully flight 
tested an indigenously 
developed Stand-off Anti-
tank (SANT) missile from a 
ground-based platform off 
Odisha coast. It is an air-to-
surface missile mounted on 
the Advanced Light 
Helicopter (ALH).  
 

SANT Missile is developed by 
Defence Research and 
Development Organisation 
(DRDO) for the Indian Air 
Force. 
 

The missile is an upgraded 
version of the Helicopter 
Launched Nag (HeliNa) 
missile which has a range of 
around 7 to 8km. SANT 
Missile can destroy targets 15 
km to 20 km away. 
 

 

Q.33) With reference to military exercises, consider the following pairs: 

Military exercise      Countries  

1. Garuda Shakti       India & Indonesia 

2. Dharma Guardian      India & Japan 

3. Bold Kurukshetra      India & Bangladesh  

4. Ekuverin       India &Maldives 

Which of the pairs given above are correctly matched? 

a) 1, 2 and 3 only 

b) 2, 3 and 4 only 
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c) 1, 2 and 4 only  

d) 1, 2, 3 and 4 

Q.33) Solution (c) 

Statement Analysis: 

1. Garuda Shakti 2. Dharma 
Guardian 

3. Bold 
Kurukshetra 

4. Ekuverin 

Correct Correct Incorrect Correct 

India & Indonesia India & Japan India & Singapore India &Maldives 
 

Q.34) With reference to Open Skies Treaty, consider the following statements: 

1. A member state can undertake unarmed aerial observation flights over the territories of 

other member state without latter’s consent. 

2. The key information on military exercises and troop movements must be shared among 

all member states. 

3. Russia and the United States of America are signatories to the treaty. 

Which of the statements given above is/are correct? 

a) 1 and 2 only 

b) 2 only 

c) 1 and 3 only 

d) 2 and 3 only 

Q.34) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Incorrect 

Under the treaty, a member 
state can fly unarmed 
reconnaissance flights on any 
part of the host nation, with 
the latter’s consent. A 
country can undertake aerial 
imaging over the host state 
after giving notice 72 hours 
before and sharing its exact 
flight path 24 hours before.  
 

The information gathered 
under the provisions of the 
treaty, such as on troop 
movements, military 
exercises and missile 
deployments, has to be 
shared with all member 
states.  
 

Russia and the US were 
signatories to the treaty. In 
May 2020, the US announced 
its intention of withdrawing 
from the treaty, accusing 
Russia of ‘flagrantly and 
continuously violating the 
Treaty in various ways for 
years’, and left it in 
November, 2020. After the 
US, Russia too left the treaty 
in January, 2021. Now, both 
Russia and the United States 
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of America are not parties to 
the treaty. 
 

 

Q.35) Which of the following statements is/are correct regarding ‘Hypersonic Test 

Demonstration Vehicle (HSTDV)?’ 

1. It is an unmanned scramjet demonstration aircraft for hypersonic speed flight.  

2. It has been developed by Indian Space Research Organisation. 

3. It can be used as a carrier vehicle for hypersonic and long-range cruise missiles. 

4. India has become the third country after USA and Russia to develop and successfully test 

hypersonic technology. 

Select the correct answer using the codes given below: 

a) 1 and 3 only 

b) 1, 2 and 4 only 

c) 1 and 4 only 

d) 1, 2, 3 and 4 

Q.35) Solution (a) 

Statement Analysis: 

Statement 1 Statement 2 Statement 3 Statement 4 

Correct Incorrect Correct Incorrect 

Hypersonic Test 
Demonstration 
Vehicle (HSTDV)is an 
unmanned scramjet 
demonstration 
aircraft for 
hypersonic speed 
flight. The HSTDV 
cruise vehicle is 
mounted on a solid 
rocket motor, which 
will take it to a 
required altitude and 
once it attains certain 
mac numbers for 
speed, the cruise 
vehicle will be ejected 
out of the launch 
vehicle. 

It has been developed 
by the Indian Defence 
Research and 
Development 
Organisation (DRDO) 
and not by ISRO.  
 

Hypersonic Test 
Demonstration 
Vehicle (HSTDV)can 
be used as a carrier 
vehicle for hypersonic 
and long-range cruise 
missiles. It has 
multiple civilian 
applications including 
missiles of the future 
for air defence, 
surveillance besides 
in the development 
of energy-efficient, 
low cost and reusable 
satellite launch 
vehicles.  
 

India has become the 
fourth country after 
the United States, 
Russia and China to 
develop and 
successfully test 
hypersonic 
technology. 
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Subsequently, the 
scramjet engine will 
be ignited 
automatically.  
 

 

Q.36) What does the term ‘offset’ mean in the context of Defense Acquisition Procedure? 

a) It is a portion of a contracted price with a foreign supplier that must be re-invested in the 

Indian defense sector. 

b) It is the minimum percentage of Indian manufactured parts in any defense equipment. 

c) It is the minimum number of days within which a defense supplier must supply the 

equipment. 

d) None of the above. 

Q.36) Solution (a) 

Explanation: 

A defence offset policy was promulgated under the Defence Procurement Procedure (DPP-2005) 

and the first offset contract was signed in 2007. Under the offset clause, a foreign company that 

wins a defence deal is supposed to invest a part of the contract value in the country, thus 

developing skills and bringing in technology, while also generating employment. 

An offset provision in a contract makes it obligatory on the supplier to either ‘reverse purchase, 

execute export orders or invest in local industry or in research and development’ in the buyer’s 

domestic industry. 

 

Q.37) Consider the following statements regarding S-400 air defence systems: 

1. It is a mobile, surface-to-air missile system (SAM) developed by United States of America. 

2. The system can engage all types of aerial targets including aircraft, unmanned aerial 

vehicles within the range of 400km, at an altitude of up to 30km. 

3. The system can track 100 airborne targets and engage six of them simultaneously. 

Which of the statements given above are correct? 

a) 1 and 2 only 

b) 2 and 3 only 

c) 1 and 3 only 

d) 1, 2 and 3 

Q.37) Solution (b) 
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Statement Analysis: 

Statement 1 Statement 2 Statement 3 

Incorrect Correct Correct 

It is a mobile, surface-to-air 
missile system (SAM) 
developed by Russia. 

The system can engage all 
types of aerial targets 
including aircraft, unmanned 
aerial vehicles within the 
range of 400km, at an altitude 
of up to 30km. 

The system can track 100 
airborne targets and engage 
six of them simultaneously. 

 

Q.38) Consider the following statements regarding SARAS: 

1. It is a High-speed Expendable Aerial Target (HEAT), designed for autonomous flying with 

the help of an autopilot. 

2. It is developed by the National Aeronautics Laboratories (NAL). 

Which of the statements given above is/are correct? 

a) 1 only 

b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.38) Solution (b) 

Statement Analysis: 

Statement 1 Statement 2 

Incorrect Correct 

SARAS is first Indian multi-purpose civilian 
aircraft in light transport aircraft category.  

It is an indigenous aircraft developed by the 
National Aeronautics Laboratories (NAL), 
which is overseen by the Council of Scientific 
& Industrial Research (CSIR). 
 

 

Q.39) Consider the following statements regarding Unmanned Aircraft System (UAS) Rules of 

2020. 

1. UIN is unique identification number issued by Airports Authority of India. 

2. For Nano and micro category, no unique identification number (UIN) is required. 

Which of the statements given above is/are correct? 

a) 1 only 
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b) 2 only 

c) Both 1 and 2 

d) Neither 1 nor 2 

Q.39) Solution (d) 

Statement Analysis: 

Statement 1 Statement 2 

Incorrect Incorrect 

UIN is unique identification number issued by 
DGCA for a particular RPA (except Nano). 
 

For Nano, no UIN is required. However, for 
micro category and above, UIN is required. 
 

 

Q.40) DRDO Young Scientist Laboratories (DYSLs) lays down the foundation for research and 

development in which of the following areas? 

1. Asymmetric technologies 

2. Cognitive technologies 

3. Quantum technologies 

4. Artificial intelligence 

5. Smart materials 

Select the correct answer using the code given below: 

a) 1, 2, 3 and 4 only 

b) 2, 3 and 4 only 

c) 2, 3 and 5 only 

d) 1, 2, 3, 4 and 5 

Q.40) Solution (d) 

Explanation: 

DRDO Young Scientist Laboratories (DYSLs): 

 DRDO Young Scientist Laboratories (DYSLs) are located in five cities viz, Bengaluru, 

Mumbai, Chennai, Kolkata and Hyderabad.  

 Each lab will work on a key advanced technology of importance to the development of 

futuristic defence systems such as: 

- Artificial intelligence 

- Quantum technologies 

- Cognitive technologies 

- Asymmetric technologies and 

- Smart materials. 




