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Answer D

Evolution is a process that results in changes
in the genetic material of a population over
time. Evolution reflects the adaptations of
organisms to their changing environments and
can result in altered genes, novel traits, and
new species. Evolutionary processes depend
on both changes in genetic variability and
changes in allele frequencies over time.

One mechanism that drives evolution is
natural selection, which is a process that
increases the frequency of advantageous
alleles in a population. Natural selection
results in organisms that are more likely to
survive and reproduce. Another driving force
behind evolution is genetic drift, which
describes random fluctuations in allele
frequencies in a population.

Eventually, genetic drift can cause a
subpopulation to become genetically distinct
from its original population. Indeed, over a
long period of time, genetic drift and the
accumulation of other genetic changes can
result in speciation, which is the evolution of a
new species.

2. Answer C
Cells Division

There are two types of cell division: mitosis
and meiosis. Most of the time when people
refer to “cell division,” they mean mitosis, the
process of making new body cells. Meiosis is
the type of cell division that creates egg and
sperm cells.

Mitosis is a fundamental process for life.
During mitosis, a cell duplicates all of its
contents, including its chromosomes, and
splits to form two identical daughter cells.
Because this process is so critical, the steps of
mitosis are carefully controlled by certain
genes. When mitosis is not regulated
correctly, health problems such as cancer can
result.

The other type of cell division, meiosis,
ensures that humans have the same number of
chromosomes in each generation. It is a two-
step process that reduces the chromosome
number by half—from 46 to 23—to form
sperm and egg cells. When the sperm and egg
cells unite at conception, each contributes 23
chromosomes so the resulting embryo will
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have the usual 46. Meiosis also allows genetic
variation through a process of gene shuffling
while the cells are dividing.
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3. AnswerB
Viruses

A virus is an infectious agent that can only
replicate within a host organism.

Viruses can infect a variety of living
organisms, including bacteria, plants, and
animals.

When a virus particle is independent from its
host, it consists of a viral genome, or genetic
material, contained within a protein shell
called a capsid. In some viruses, the protein
shell is enclosed in a membrane called an
envelope. Viral genomes are very diverse,
since they can be DNA or RNA, single- or
double-stranded, linear or circular, and vary in
length and in the number of DNA or RNA
molecules.

4. Answer C
Plant tissue culture

Plant tissue culture relies on the fact that
many plant cells have the ability to regenerate
a whole plant (totipotency). Single cells, plant
cells without cell walls (protoplasts), pieces of
leaves, or (less commonly) roots can often be
used to generate a new plant on culture media
given the required nutrients and plant
hormones. The main advantage of this
technique is the production of exact copies of
the parent plant.

Tissue culture is seen as an important
technology for the production of disease-free,
high quality planting material and the rapid
production of many uniform plants.
Micropropagation, which is a form of tissue
culture, increases the amount of planting
material to facilitate distribution and large-
scale planting. In this way, thousands of
copies of a plant can be produced in a short
time.

5. Answer B

Statement 2 is incorrect: Radio waves don’t travel
slower than visible light in a vacuum. In a vacuum
(like space), all electromagnetic waves travel at
the speed of light, denoted as ‘c’ in physics. Radio
waves and visible light are both forms of
electromagnetic radiation and thus travel at the
speed of light, which is approximately 299,792
kilometres per second in a vacuum.
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6. AnswerD

Statement-1I is incorrect: Despite bacteria
being considered prokaryotes, there are some
bacteria such as planctomycete which have
membrane bound organelles.

Prokaryotes Vs. Eukaryotes

Organisms on planet earth are broadly
divided into prokaryotes and eukaryotes. The
former are unicellular, do not have any
organelles such as mitochondria, and their
DNA is not packaged into a nucleus.
Eukaryotes have mitochondria, their DNA is
packaged into a nucleus, and most eukaryotes
are complex, multicellular beings.

All members of domains Bacteria and
Archaca have been thought to possess
prokaryotic organization. The planctomycete
bacteria however complicate this simple
scheme, since their cells are
compartmentalized by internal membranes
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e Immunoglobulins, also known as antibodies,
are glycoprotein molecules produced by

plasma cells (mature B cells) or white blood
cells. They specifically recognize and bind to
particular antigens.

Antibody (or immunoglobulin) molecules are
composed of one or more units, each
containing four polypeptide chains: two
identical heavy chains (H) and two identical
light chains (L). The amino terminal ends of
the polypeptide chains show considerable
variation in amino acid composition and are
referred to as the variable (V) regions to
distinguish them from the relatively constant
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(C) regions. Each L chain consists of one
variable domain, VL, and one constant
domain, CL. The H chains consist of a
variable domain, VH, and three constant
domains CH1, CH2 and CH3.
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8. Answer A

Statement 2 is incorrect: They work at
different speeds.

Endocrine System

There are 50 of hormones, which are the
body’s chemical messengers and they are
made by 12 different Endocrine glands. These
glands have no ducts but secrete their
hormones directly into the blood, by which
means they reach every cell in the body.
Hormones affect certain target tissues or
organs and regulate their activities.

Much like a lock and key, many hormones act
by binding to receptors that are produced
within cells. When a hormone binds to a
receptor, the receptor carries out the
hormone’s instructions, either by altering the
cell’s existing proteins or turning on genes
that will build a new protein. The hormone-
receptor complex switches on or switches off
specific biological processes in cells, tissues,
and organs.

9. Answer A

Statement 1 is correct: According to the
Zeroth Law of Thermodynamics, it establishes
the transitive property of temperature. If A is
in thermal equilibrium with B and B with C,
then A is also in thermal equilibrium with C.
Statement 2 is correct: The first law of
thermodynamics, often known as the law of
conservation of energy, states that energy
cannot be created or destroyed in an isolated
system; it can only change forms. This implies
that the total energy of an isolated system
remains constant over time.

Statement 3 is incorrect: According to the
Carnot efficiency formula, the efficiency of an
engine is maximum when the temperatures of
the source and sink are reversed.

RACE IAS
SRR

o HYT 2 T B: I -3 T J HTH B 3
3fd: JTdt oredt

e 50 8 § S IR F IS TAEH §
3R I 12 fafta sia-ardt Ul grr fAffa g
g1 39 U ¥ s ATy 78T gt © o d
3 g WY ad F Tfdd et €, e
e ¥ 9 IRR B UAS IR dF Ugad gl
UM $T AT SHad! a1 3N &) gHIfdd HRd §
3R I Miafafea ) Fafid &a 71
R I gF ard R & Jea s wva
g1 99 U g T RAPR | Jea1 8, @ R
B & PRI &1 e Far 8, a1 & BRI
F TIET N &) FaadR a1 S B aTe HRb
S U 71 Ui STE | gTHA-RIAPR Sy
FRHIS, FHas! iR ot § ok Sfdw
gferanaft &1 91 a1 ¢ FR ST g

3

o YT 1 TG g YHISTHAINRT & SRy a9 &
YR, Ig AUH HI HshHUg Huft RiIfUd
AT 1 Al A, B F 1Y 3R B, C & 1Y d1d
I A g, A A ¢ & 1y g Iga H B

o FHYT 2 TG & FNIfdD! ®T ygen g, 57
ARR Sl & W0 & Fa0 & w9 T ST
I 8, Hedl § % foreht gues yomeht & et o1
fmfor a1 = 6% foan o Iodr §: U8 dad
¥ gcd Iobdl ¢l 9P ardd I8 g f feadt
Y YUl &1 $o SHoll T & 1Y R gt
gl

o HYT 3 TE §: B G G F SIIR, T
DI &l a9 AfYHIH Bl § 9T Wi iR i
1 AYHH I o1 §,

)
- d
MOCK TEST ﬂ

EXPLANATIONS 7388114444

ALIGANJ | INDIRA NAGAR | ALAMBAGH, LUCKNOW & KANPUR
WEBSITE :www.raceias.com, i /raceiaslucknow _
E-mail ID : www.raceias.2010@gmail.com



10. Answer B

11.

12. Answer C

Statement 1 is incorrect: Both plants and animals

have nucleus.

Plant Vs. animal cells

e Both plant and animal cells are eukaryotic,
consisting of a cell membrane, nucleus, and
cytoplasm.

e The fundamental difference between plant
and animal cells is the presence of cell walls
that give a rigid structure to plants.

e The cell wall of plants is made up of cellulose.
It is absent in animals.

e The plasma membrane of animal -cells
consists of cholesterol in animal cells. Plant
cells lack cholesterol, but they have related
compounds (sterols) with a similar function.

e Plants have chloroplast, essential for
photosynthesis. Animals do not have such
organelle.

Answer D

Statement-II is incorrect: CO2 is needed to form

sugar molecules, not oxygen.

Artificial Photosynthesis

e A team of Scientists from Jawaharlal Nehru
Centre for Advanced Scientific Research
designed and fabricated an integrated catalytic
system based on a metal-organic framework
comprising of a photosensitizer (molecules
which absorb light and transfer the electron
from the incident light into another nearby
molecule) that can harness solar power and a
catalytic centre that can eventually reduce
CO2.

e Statement 1 is incorrect: The speed of
electromagnetic waves in a vacuum,
commonly denoted as the speed of light (c), is
a fundamental constant and is not dependent
on the frequency of the wave. Regardless of
frequency, all electromagnetic waves travel at
the speed of light in a vacuum, approximately
3x108 meters per second.

e Statement 2 is incorrect: Electromagnetic
waves exhibit dual behaviour—they can
behave both as waves and as particles. This
wave-particle duality is a fundamental concept
in quantum mechanics. Electromagnetic
waves, as a whole, exhibit wave-like
properties, while the quantization of
electromagnetic radiation gives rise to
particles called photons, which carry discrete
packets of energy.
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13. Answer A 13. 3 U

Photosynthesis BT GIAY

e Photosynthesis consists of both light- o UG IZWU ¥ Ue-FR ufafpam ok
dependent reactions and light-independent YHTR-Tdd URfeans Ml wie 1 ae
reactions. In plants, the so-called “light” JUBRT TR URPAN FORIwRe
reactions occur within the chloroplast yTAeRed ® MR ad ¥ o'l S
thylakoids, ~where the aforementioned a%ﬁﬁfﬁ%«raﬁasvgﬁ%
chlorophyll pigments reside. ;

° Whenp l}i/ghrt) genergy reaches the pigment ° WWWWM@TWW%@[H@
molecules, it energizes the electrons within d;cb lﬁmf. 5c10|§|-||,:ﬁ HispH m 8 ah; ¥
them and, these electrons are shunted to an “v il Rl & "V
electron transport chain in the thylakoid ke m ﬁ oo faar S g EV x
membrane. Every step in the electron afae A A m T GIF ‘s’éaz:rq 3l
transport chain then brings each electron to a Fa o saer & @ B ok Tt eiR
lower energy state and harnesses its energy by CIESIHTT &1 IATET HRE JHB Sl
producing ATP and NADPH. SUUNT Bl 8 |

e Meanwhile, each chlorophyll molecule o U A, YIS FARIbA U] 30+ WY gU
replaces its lost electron with an electron from _’i'aa?j:f DI U ¥ TP 3AdeH A gad gl e U8
water; this process essentially splits water uferar e U 9§ SHTRfSH &1 IdTeT HA
molecules to produce oxygen. RuBisCO % fau ot & GTQ'LBﬁ o faufa a=dt 3l
(Ribulose Bisphosphate Carboxylase- RuBisCO RTSgdre fopithe PHaiagl-
Oxygenase) is the most abundant enzyme on SRR gedt )R Ta YR @61 & urn oA
the Earth and is responsible for carbon ITd1 TEH ¢ 3R dre Ryftor & fou Ser
fixation. 2l

e Photosynthetic efficiency of Algae is higher o TARIMPY, BB IR FRITHTES o9
than in higher plants, because of a wide range : ;
of 1ighfharv1::sting’ pigments  such is PR W Sl ﬁﬂﬂ m$ S

sments AT BT YHTR URATSD G&dl 3o Urell Bt ga
chlorophylls, phycobiliproteins, and A W%I
carotenoids.
14. Answer A 4. ST

e Statement 1 is incorrect: The strong nuclear o DU 1 TIeld ?1 AT W oc W TIfies
force is responsible for binding protons and & iR e 3R qcH @l it & o
neutrons within an atomic nucleus. fmeR B

e Statement 2 is correct: Gravity is long-range o DY 2 UE! B: TPIbNUI SIS H Tl o
force acting between all masses in the F g B HRA ara dolt GG g SR
universe, and its strength decreases with b H it | & TR P! dIdhd gt &
distance according to an inverse square law. 1Y gl STt %I

e Statement 3 is incorrect: The weak nuclear e HYF 3TdAd %: HHGR URH cd ST &g o
force is involved in processes like beta decay ufearell & W BT § SR Ul & &9
and governs interactions between particles, SIddid & g ®war g, afte ueR & a1t
inducing transformations between different ¥ o uRad=l & IRd Har el
types of quarks.
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15. Answer D 15. Wt

e Magnetic resonance imaging Magnetic o IIHI SIAIG SHSHT JIH I TG FHNI, AT
resonance imaging, or MRI, is a noninvasive THIRSTS, Uh TR-3MpHS fIfbar gafe
medical imaging test that produces detailed gfemr g S oM, gl wieoRkml ok ad
images of almost every internal structure in ifeprsl Ifed aFd IRR T T &% SHiaRke
the human body, including the organs, bones, e @) faRga sfaat IR HAT B | THIHR S
muscles and blood vessels. MRI scanners R TF T 4% 3R YT it &7 S9N
create t1mag§s og . the body uls\}ng a ¥a.rge F3p TR @) Bl s ¥ e ¥ Rl
magnet and radio waves. No ionizin e
radfigation is produced during an MRI examg, Qﬁfgﬁm&iﬁ qf%”a: %a?l:f I
unlike X-rays. S | .

e The strong magnetic field created by the MRI .« TR Q%—"R @"RTﬁ'fﬁH I W &
scanner causes the atoms in your body to align 3T ARR A Waﬁ P17 & fomn F fed
in the same direction. Radio waves are then T B W T & ﬁv_{ THIRAE 12|'52ﬂ7-f ¥
sent from the MRI machine and move these e qet oo S € o 3‘[ WA Y
atoms out of the original position. As the radio So! g fRUfd ¥ 1eR of et DERERERD
waves are turned off, the atoms return to their GRIECHIRCIC] %, URHI 3Ot qd IRIGEEI
original position and send back radio signals. 3Md § SIR AT Rywret o 9w §1 3 Rywret
These signals are received by a computer and SR GRT U fbT &1 § SR & fbT o 3@
converted into an image of the part of the IWRR & W o) 37 ¥ uRafda g o &1 78
body being examined. This image appears on Bf T I Affer W R Tt B
a viewing monitor. o T§ 3TN AT B SHdd! BT & far o @1

e MRI may be used instead of computed B Al HELT ARG (@IS & o THIRSTS
tomography (CT) when organs or soft tissue el BT STANT fHaT ST JbdT §1 THIRIE HHd
are being studied. MRI is better at telling the SaP] F UHR 3R TEFT 9T SN HIEA
difference between types of soft tissues and Sa®] & g IR g1 & SEdR B
between normal and abnormal soft tissues.

16. IO Gl
16'Ansvsverc o - diesel o BYT 1 TAd § SRIEE T iy,

° tatement 1 . is incorrect: Biodiesel is a TR _5;?4:[ % R ‘EWLW R G aﬁ,
renewable, biodegradable fuel manufactured 7 3T, A S et A & Rt @
domestically from vegetable oils, animal fats, 3 !
or recycled restaurant grease. .

Biodiesel )

e Biodiesel is a renewable, biodegradable fuel o THISIE W TR, aﬁn—%ﬁéﬁ EERIY
manufactured domestically from vegetable P St e e KRR TRt &
oils, animal fats, or recycled restaurant grease m § e g Fﬁﬁ:ﬁw RSP WW LN
through transesterification. E fAftfa grar g1

e Biodiesel is a liquid fuel often referred to as ‘ Bl o TSN Uh R e & R @R dhoo,
B100, pure, or neat biodiesel in its unblended | i u S a1 o1 fAfda 0 ¥ W Jreea @gl
form. It is less commonly used. 3 SIGI %I EREal TN 3THAR IR HH grar %

e It is generally used as a replacement or as a H 96 o 3 AW IR W YR & w0 & a7 Yo -
blending with petroleum-based diesel and = YRT Eivld & Iy WY & ¥ § IugnT
comes in various combinations such as BS5, u é foar irar & SiR Tg faftr Tt SR B5, B20,
B20, B100, etc. ‘ g B100, gﬂﬁf{aﬂ?ﬂ%|

e B20 is the most commonly used biodiesel 2 o ANA-UYGRNedT, &HH I 3R URUR®
blend due to cost-effectiveness, low emissions : % o & T KIECasn| ¥ HRU B20 T 3P
an{i compatibility W.lth conventlo.nal. engines. v ST RbaT o aTen e B0 ¥ 98
It is a blend containing 20% biodiesel and | <52 20% SRS iR 80% VIR S T
80% petroleum diesel. I iy 3 °
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17. Answer B 17. FW &l
e Generation of Fossil Fuels Fossil fuels are o Sftaren Sem o1 fAwfor Sitared S uriA avel
formed from the remains of ancient plants and 3R WM & 3N F §7d ¢, AfpT 9
animals, but the process involves the ufpar & QAR @mﬁﬁ; e & ded
accumulation and .transformat.ion of Ofg.anic FFE gl BT T iR uRads fid e
matter under sp§c1ﬁc geological conditions, 2 1% ey Gzow|
not pho'tosynthesm.' e PUd T ®U Y UEE caee T
° Coal' is predorpmantly formed fr'om the SIS ¥ I T @W Wy B dR
remains of ancient swamp vegetation that T ok 3 ToRAT 3
undergoes compaction and decomposition 5 A
over geological time. ¢ ! i H@ Rk m H
e Natural gas is primarily formed from the FRMAE Terd & W ﬁ Tﬂ?ﬁ 8 o
decomposition of organic matter buried in mm@@quﬁﬁ%‘l
sedimentary rocks, not directly related to ¢ ﬁ—@m W ﬁ&ﬂ%ﬁéﬁ & JaAN § T B,
volcanic activity. it TRl oot § T iR e & A & aRkad
e Petroleum is formed from the remains of q TR @ 81 78 W AR W argHs T I
marine microorganisms, undergoing SEEIESIECE TR R HESRIE
transformation through heat and pressure over
millions of years. It doesn’t directly originate 18. 3R U
from atmospheric carbon dioxide. o HYT 1 TAd §: HHlGAHS TeEre! WiHas
Y ¥ AHa XX gR1 a6 g € 5%
18. Answer A TaRTRTarstt & At far ST |
° Sta‘gemegt 1 is incorrect: Monoclonal o T 2 WE T Vg TG 39 9 B
Antibodies are not naturally producefi by the Haffa sar & B yareren § Sarfed odlstel
human .body; they are synthesized in T E o @ e @ 98 UKl @
laboratories. YRR 5 3
e Statement 2 is correct: The term “monoclonal” st
refers to the fact that the antibodies produced « PH3ITWE HHMﬂH?ﬁ AP
in the laboratory are clones, representing exact Qa: 33[ PR Bl HReE S PR,
copies of one antibody. EACRIE S ﬁaﬁﬁ?{ TER F |
e Statement 3 is incorrect: Monoclonal o UT 4T & AR Ié' '3 F1 I
antibodies are produced by cloning a single fafer e ?Jﬁm ST # faar S g,
type of immune cell, the B cell, not different fore Sifetgeg dmar 3R Hebrwep AT
types. HT IUIR WA 8, 7 fF Oy T u ¥ dvms
e Statement 4 is incorrect: Monoclonal RIEARI
antibodies are used in a variety of medical
applications, including the treatment of
cancer, autoimmune diseases, and infectious
diseases, not exclusively for infectious
diseases.
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19. Answer A . 3WRU
e Statement 1 is correct: Saliva contains an o HYT 1 I T 9R H THEAY IH® Uh TAgH
enzyme called amylase, Wthh .speciﬁcallly glar g o faRy &g 9 FEeIZgc P aled
ta.rgets. carbohydrates, initiating  their AT, mmwwm@
digestion. o o HYT 2 7d & U IPpd gRI MR B § 9
° Shtatleiment i is 1n<(:10.rre(}:1t: Blllleb 11sdI()1rodilced ‘t?y forTerg & SUEd ST 21 3T T & aa
;ue 1,““ o St"rel‘,“ft :tga e ts nia?n P UEHB AT B, 7 b WA U §
.n01(.)n15 oer'nus1yat.s,nf) aid in protein WWIWH@W@%%W
digestion. Proteins are primarily broken down RI T 3
by stomach enzymes. ; ! ;
e Statement 3 is incorrect: Nutrient absorption * U3 % . act 1 . 1
o ) o w0 ¥ BT offd H gl g, o6l e ek
primarily takes place in the small intestine, % &
where villi and microvilli increase surface % .IS PRIC feore wae &m
area for efficient absorption. The stomach TGe el a—dg@ma TR & T U1
mainly functions in digestion rather than 1 T BT B
absorption.
. R
20. Answer B o PYT 1 TWA § <P I b geT el BT
e Statement 1 is incorrect: The size of a black PR, o yeiace B & U ¥ ST Srar
hole’s event horizon, known as the g WY 9P SHIH P FHEU Brar 2l
Schwarzschild radius, is directly proportional uies Bsar 39 a1 &1 ufafifta st @
to its mass. The Schwarzschild. radius g% 3 yeTy gfed fea off GRsS| F &P
represents the boundary beyond which any ¥ W‘W o ¥ 99 ¥ RU yew
(f)bject, ﬁncluﬁmg hggt, ;V(l)ul}(li need to mo}\;e B A ot A T B SraTgBT A
aste.rt ‘; anlt elfpiih (Ll 1§}: ‘;0 escape the o FUT 2 Hﬁf %: BW St Ot CRIET
gravitational pull of the black hole. i el feife
e Statement 2 is correct: Hawking radiation is a R hid
. . - Hiawrareh 1 59 SEURUT & OISR, &P
theoretical prediction proposed by physicist S Rifys % Pioe i »
Stephen Hawking. According to this concept, g W HHIT o RO
L fafepror IRfd FR b g1 SMHRR Pl
black holes can emit radiation due to quantum . NN 3% 3 3
effects near their event horizons. Virtual % I_Ié T 5 e f& N g
particle-antiparticle pairs are created near the SRH T Ul S* S A ¥ fRdr & oR SE
event horizon, with one particle falling into AfepRr & F0 F IR Fpae 7, s i
the black hole and the other escaping as gl w & Y dR-4R Gome SR el @l
radiation, causing black holes to slowly lose i CoE
mass and energy over time. m % o Y3 TGl 3 P g Sfakel H T &7 § e
e Statement 3 is correct: Black holes are regions ‘ E B A1 SOEA B Wigdl & BRI
in space where the gravitational pull is g WUT@?ITH AT =Y & Holgd grar
incredibly strong due to the concentration of -E 81 TS@TH YU ST dig § 3 veprar off, o waris
mass in a small volume. The gravity is so HS T gad ool TIfd T I dTcll S §, sidb aid
intense that not even light, which is the s 31 A, fo8 ge fafas & & § SIH1 Arar g,
fastest-moving entity in the universe, can u g ¥ MR Y 99 T8 g1 g
escape from within the black hole’s boundary, T
known as the event horizon. ‘ <
Z
N
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21. Answer D
Biopiracy

e Biopiracy is the theft or usurpation of genetic
materials especially plants and other
biological materials by the patent process.

e Example: use of indigenous knowledge of
medicinal plants for patenting by medical
companies without recognizing the fact that
the knowledge is not new, or invented by the
patentor.

e And thereby the piracy deprives the
indigenous community to the rights to
commercial exploitation of the technology
that they themselves had developed.

22. Answer A
e Statement 2 is incorrect: SCP does contain

contents, such as vitamins, fats and minerals
etc.

e Statement 3 is incorrect: Because of its
superior nutritional quality in terms of protein
content and a very good supplement for
animal feed, yeast is mostly chosen for SCP.

Single cell protein

e Single cell protein (SCP) refers to dead, dry
cells of microorganisms, such as yeast, fungi,
bacteria and algae.

e These microorganisms grow on various
carbon sources for their protein content.

e The majority of microorganisms used are
unicellular, the protein content from them is
called ‘single cell protein’.

21, JWR I

CIRTRIESSSl
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faRver Mt iR 3 Sfde gfal o 9kt ar
gSUT &l

Jarexr: fafear dufal gR1 Ude wH & fog
el Qe & TSR T BT IUART 37 qF B
ugar a1 & g8 7M1 a1 At §, a1 ekl
ERT 3MfIR 81 frar mar g1

IR 39 TR IR WM TYG™ P 39 dd-1dH
F UEEIRS dled & SR ¥ dfd H 3 @
SR 381+ g fawfa fosar Tl

22. MU

HYT 2 TAd & e 7 [FertE, g &Rk
et anfe; St wmmdt g 21

HY 3 TTAd & U IR & e § 39
JEaR UIYUT TUIGT 3R UY] $ER & e Us
g DT R B & HRU|, HR B! SGTAR
Tt & o AT S |1

THd BIBT M

THd HIBT U (C) GHR, Haw,
SJEiar SR A o geAelal B 7d, gEt
PIRABTH BT Feftid HaT B

Y geroid SO UIEH Rl & forn fafia
BT Gl R Gid g1d 21

W Py oM O SRimiw  ggAsha
THHIRBT g 8 I8 I WA Inph &t
Thedl BB WS HET A 2|
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23. Answer B 23. IR AT

e Statement 1 is incorrect: The micronutrient
content of staple food crops can be increased
by agronomic practices.

e Biofortification Fortification is the practice of
deliberately increasing the content of one or
more micronutrients (i.e., vitamins and
minerals) in a food or condiment to improve
the nutritional quality of the food supply and
provide a public health benefit with minimal
risk to health.

e Biofortification is the process of increasing
and concentrating the available micronutrients
in crop plants through breeding or genetic
engineering.

e Biofortified crops can be used to improve
human nutrition and have the potential to
provide the micronutrients required in remote
communities with low diet variability.

e Biotechnology and genetic modification
techniques are being optimized for the
production and development of healthy foods
and improvement in the levels and activity of
biologically active components in food plants
(phytochemicals).

24. Answer C

e Statement 4 is incorrect: Transgenic plants
expressing dsRNA version of insect specific
target genes are the new generation of
resistant plants. It is developed by RNA.

Pest Resistant Plants and RNAi

e Insect pests are one of the main causes for
losses in agriculture production, and current
control technologies based on pesticide
application or the use of transgenic crops
expressing  Bacillus thuringiensis  toxin
proteins are facing efficacy challenges.

e RNA interference (RNAI) is a gene silencing
mechanism triggered by providing double-

o FHYT 1 7Ad §: T WY HHal &I Y& T
I It & Sy ddeht gutst gRT Sew o
BEZIE]

o TOHICHHIT BIChHR W 3Mgfd Bt
Tiyor TuraT H gUR a4 3R WRd & o
TATH SIRGH & T TSI W dTH T
PR & foIe WieH a1 gl & U a1 Sifid geH
Ove dadl @, faefim ok @fAe) &t gk
DI TFGHHR T BT 3 g |

o TOGIRMBHIA UoHA A RIS
AT & T @ Bad arel & Iuds ged
Y dedl B! deM 3R Hiad 4 o1 ufipar 3|

o TUHIEHIES BTl BT IULNT HHT Tyo &
JUR & foru famar o g&ar § SR 39 &1
TR YRRl ard gRexiel & Jgar &
S Y& U dd UGH HIA P &l
GRIE]

o WX W USRI & IdE 3R AP SR Wy
Qe (wrResheE) ¥ ofds ® U I Ifhg
gedhl & WR SR Tafafy # gur & fow o
3fferd forar o XET g |

. SR

o HYT 4 T T dic ARP & ST P
SITISMTIT T B Jad HA  aid
e Y gforieh diat @t 92 didh €1 39
RUATSTE R fawp T famar mar g1

Fie g DY 3R SRTTTaE

o HIC BIC PV IMGH T g & T&I HRUN T I
TF § R Plea=dl & T a1 IR
YRR effead UidH &) sgad A arelt
TReRE madl & ST R Sneid adae
o Ureififeal & gHEsRar gafaat &1
AT A1 U8 BT 5

o IRUTY TWAY (SRTATSHTE) TH S HISARAT

|
)

stranded RNA (dsRNA), that when ingested UGH dR% Y& gidl §, Sl fb dial H Ua% Hq
into insects can lead to death or affect the R g $T SR & Fbal 2 a1 d&g Pic B
viability of the target pest. FAETIaT B YHIRd FR JHar 21

e Transgenic plants expressing dSRNA versions o Fic AP 98T O F STYIARTTT TG0
of insect specific target genes are the new T B IS RS T1 aRe qiedt @ 7S
generation of resistant plants. et 2| -
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25. Answer C
Gene therapy

Gene therapy is a technique that uses a gene(s)
to treat, prevent or cure a disease or medical
disorder. Often, gene therapy works by adding
new copies of a gene that is broken, or by
replacing a defective or missing gene in a
patient’s cells with a healthy version of that
gene. Both inherited genetic diseases (e.g.,
hemophilia and sickle cell disease) and
acquired disorders (e.g., leukemia) have been
treated with gene therapy.
Gene therapy is a technique that modifies a
person’s genes to treat or cure disease. Gene
therapies can work by several mechanisms:
o Replacing a disease-causing gene with
a healthy copy of the gene
o Inactivating a disease-causing gene
that is not functioning properly
o Introducing a new or modified gene
into the body to help treat a disease

26. Answer A

Statement 2 is incorrect: It is used to increase
the reproduction rate of superior female dairy
animals.

Embryo transfer technology

Embryo transfer is a technique by which
embryos are collected from a donor female
and are transferred to recipient females, which
serve as surrogate mothers for the remainder
of pregnancy. Embryo transfer techniques
have been applied to nearly every species of
domestic animal and to many species of
wildlife and exotic animals, including humans
and non-human primates.

25. IR °I

RACE IAS
i el

o SiF Nt v W gt § S fHf fardt an
Rifya iR & 3o, AHU™H a1 3aS & o
S BT IUANT Rl g1 HRR, oiF Wt g gu
9 @t T2 ufaai sheer, o1 B 78 &)
DRI 7 grorgul a1 e SfiF & 39 o9 &
W TR & I dGqAb HH B! g
fRg & facht omgaile Sl @,
el ok Riea Ia A iR iR
PR (Y, T ST BT et o X
fpar gl

o SF Wt T TH TH-tp & S SHRY BT 3
1 3N B P fow et wfdd & ofiF &Y
TN Bt B 1 S &Rt 2 o gRT B R

Hﬁﬂ%z

e 77 TSI A I o9 Bl SiF Bt WY ufafafdy
g

o A7 UgT HA 9T o9 B! FAfspy 1 S Sl A
HH T8 B T §

o ol WY & ga d Heg & o IR H tH
a7 g1 =N S ST

26. IR T

o HYT 2 TAd 3 ITHI IUUNT 98k HIGT ST
T3 Bt IS o B S & forg fmar S B

YOI RIHIARUl Ty

o YU RIFRU T T qH1 g fordidh gRT Grl
Afed ¥ YU THA BT A0 § SR urdddi
THigRT & VY I F o WAe 19 F Y H
HTH FRA gl YOI IR dH-idh! Bl TG
MR B AU 8 USIia 3R A 3R TR-
Ta UTgHe Iied gsiar iR fae=h SHaRl &t
H3 yolfadl R ar] fear T gl
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27. Answer D
Brain fingerprinting technology

27. JTR I
Aferss fhRfifeET aedie

e Brain fingerprinting is an objective, scientific

method to detect concealed information stored
in the brain by measuring
electroencephalographic (EEG) brain
responses, or brainwaves, non-invasively by
sensors placed on the scalp.

The technique involves presenting words,
phrases, or pictures containing salient details
about a crime or investigated situation on a
computer screen, in a series with other,
irrelevant stimuli. Brain responses to the
stimuli are measured.

When the brain processes information in
specific ~ways, characteristic —brainwave
patterns can be detected through computer
analysis of the brain responses. When an
individual recognizes something as significant
in the current context, he experiences an

o o TRt v Sexuyyl, awfes fafer g, i
gudl W @ TN W OERI
SARITAHAITh S (Ssoi) AR Ufafsarsi,
1 KT a0 B IR-IMBHS Y J HGH
nfiaes & Tugla fdt g3 IHeR &1 udl @A
¥ fau gl

o 3T dH-ie H fpdlt SRy T i B 8 RUfY
¥ IR H g7 faaur ot Weal, et ar fost
DI 3 UMD IS B 1Y T Yger H
HTR T TR UG HRAT M ¢ | I3
¥ ufay afkass &t ufafsarsii o amar S g1

o U ARk AR il ¥ STHeR d9rfda
TR 8, O U wffbarell & dEeR
fazayor & drem @ fafy afrss a@ ded &
Ul TR ST Gbdl 81 5d Pls Afdd adae
Heof # bl <fie &1 Ae@yul A §, df 39
"3fgT" T 3Hd giaT o | wfafshar

“Aha!” response.

o U Ufdfthar & faxivdT tw ARy Aftass @
Yo 8 59 P300-MERMER & =T H SHT ST

2

e This response is characterized by a specific
brainwave pattern known as a P300- G"
MERMER. @

28. Answer A 28. 3R T

e Statement 1 is incorrect: SCID is a rare

genetic condition characterized by a severe
deficiency of both B- and T-lymphocytes, the
two types of white blood cells essential for the
immune system. Individuals with SCID are
highly susceptible to infections due to the lack
of a functional immune response.

Statement 2 is incorrect: Down syndrome is
caused by the presence of an extra copy of
chromosome 21, not chromosome 23.
Individuals with Down syndrome have three
copies of chromosome 21, leading to
characteristic physical and developmental
features.

Statement 3 is correct: Polyethylene glycol
(PEG) and polyvinyl alcohol are examples of
chemicals used in genetic engineering to
facilitate the transfer of DNA. These
chemicals are often employed in methods like
DNA transfection or cell fusion to introduce

o FHYT 17Ad §: THISMSS! Th goiH MIafIs
fRfy & S uforen yoneht & W sawae @
UPR $1 4d I SREed, - iR -
ferprargey gFf @1 TR HH 31 R g
Frafae ufRen ufafear &t & & SR
THeE Sl ard wfad IhHu & Ul rafde
YIeT=A B §

o HY 2 A §: SIS RigH HHNH 21 $1 Th
Sifafea ufafaft o) Sufufa & FRUgaT g, 9
& Paay 23 1 S84 RigH ara Jfaqdl
S 21 31 dF ufoat 2 8 ad fafkw
RIS 3R AT Teedt faar gt g1

o FUT 3 UG B UNMSURAH @RS (digoh)
3R UicHfa TS e 3fehled SITT P GXATARUT B
Jfaen % o argafRre Sefifafer & Sudn feu
M aTe I & IR0 g1 3 G B
SRR DHIRAB13M F fag=ft ST B U A &
fory S ciather o1 A e ot fafda
7 o fear S g1
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29. Answer A

Statement 1 is incorrect: Antiviral drugs are
designed to combat viral infections,
bacterial infections. They work by targeting
specific stages of the viral life cycle.

Statement 2 is incorrect: Antifungal drugs are

not

used to treat fungal infections, not viral
infections. They target processes unique to
fungi, such as cell wall synthesis of ergosterol
production.

Statement 3 is correct: Overuse and misuse of
antiviral and antifungal drugs can contribute
to the development of drug-resistant strains,
posing a significant public health concern.
Statement 4 is incorrect: Antifungal drugs are
essential for treating both superficial and
systemic fungal infections, with systemic
infections  often potent
antifungal agents.

requiring more

30. Answer C

Statement 1 is correct: Antibiotic resistance is
indeed a significant threat to global health,
food security, and development. The World
Health Organization (WHO) and various
health agencies have identified it as a major
public health concern.

Statement 2 is correct: Antibiotic resistance
can occur naturally through genetic changes in
bacteria over time. However, human activities,
including the of
antibiotics, have accelerated this process.
Statement 3 is

misuse and overuse

correct: The misuse of

antibiotics in both humans and animals
contributes to the development of antibiotic
resistance, making these life-saving drugs less
emphasizes the
importance of responsible and judicious use of

antibiotics.

effective over time. It

29. U

HYT 1 TTed §: TIaRRe <aTy arERd HhHU I
figed & forg feosa &t 78 € 7 f Shang
YhHUT Y| d IR i1 b & (AP TN Bl
AT PP DHTH P B

HYF 2 TAd §: TS garsif &7 IuTNT B
UHAU F AN & fou fHar S 8, aRRa
IpHur & faw 6T 3 ®aw & forg sifgda
DI PHIRBT AR FLATT |

B 3 g 7 TArERA 3R TthITd arsif &1
SAfIE IUANT 3R TN at ufaRieh el
¥ fam™ & INTeM &R Il 8, S U Hegayul
grdeie Wy fofar &1 fAwg 81

YT 4 TAd § Idgl SR YU I
IHHAT THl & AN & 8 CAHITA gand
WP g, YU IhHul & iU SRR
3Hfw fGa=met BT Tolel & TaRIgHdl
gI gl

30. IR It
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FYT 2 TG 7 I b W S o
Efe uRads & mem § hamifes
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HYT 3 TE T UIET SR WHaRl ol #
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31. Answer B 31. Il
Statement 1 is incorrect: The National $YT 1 Tad o I9EEE SRER gWed
Authority for Chemical Weapons Convention esgdh & ded afdl B YR TRDHR B
(NACWC) was set up as an office of the AR Y R N F [ QTQ)RJ IS gRER

Cabinet Secretariat, Government of India to
fulfill, on behalf of the Government of India,
the obligations under the Chemical Weapons
Convention (CWC).

Statement 2 is correct: NACWC act as the
national focal point for effective liaison with
the Organization for the Prohibition of
Chemical Weapons (OPCW) and other state
parties on matters relating to the Convention.

JHTT  UMYHRU  (CIUSsq®l) &I HRA
WPHR F Hig-c JRATT & Th HAGT B
U o T forar T T

FHY 2 el §: Tyl H-a3- ¥ Jefid
ol R IEHe gRER ANy d@Ted
@iiiRfies) iR o/ o9 gal & T guTdt
Hudh o g AP By fdig & U H B HRal
gl

32. ISl
o HYT 1 TAd §: Tafh GV HFT 3TIReR JUTH

32. Answer D

operators can control UAS, advancements in
technology have led to the development of
autonomous systems as well. These systems

o T R Ied § e § wifa J
W yunterdl & e &Y o o fear g1 A
ey FRO@R AFd gwdy & fo 1 &l &t

[ |
e Statement 1 is incorrect: While remote human H

can navigate and perform tasks without Afge iR Awrfed R 964 2|
continuous human intervention. $YT 2 Tod o JqUUY & U HARSH 3R
e Statement 2 is incorrect: UAS have a wide BIRITE! ¥ W 30N &1 T fogd gaan 31

range of applications beyond entertainment
and photography. They are used in industries | %=

TG ITN HN, qaiaRe FERER, - euer
gfafsear, e, gfard e & e enfe
SR N B fman ST g |

o T 3 TAA & GUTH HI IUANT ATRG 3R
I < I & forg e o B1 Sefe
IR 3 A 3R AR Sy &
T Heaqul e refiia fban 8, ST IuTT
I 9@l gRT <, FARE SR 8/ JuRifas
ezl & forg ot foar ST &

such as agriculture, environmental monitoring,
disaster response, surveillance, infrastructure
inspection, and more.

e Statement 3 is incorrect: UAS are used for
both civilian and military purposes. While
they have gained significant attention for their
commercial and civilian applications, they are
also utilized by military forces for
reconnaissance, surveillance, and other

strategic purposes. 33. IR S

o HYT 1T B 3TP IMIBIY ISH TY W Th
dfafe® vduaw B, 4 & U8 TP SRR
facRor ate §1 &= A Jidbe gRT Gaferd b
R 9 307 A& B 3R TP 3MRMad, God-TRA
ITd YT BT UTe B g |

o YT 2 A g ATV Gt |, gt 11, 34 |,
313 11 3R ¢y Sfefees g |

33. Answer D

e Statement 1 is incorrect: It has a ballistic
trajectory over most of its flight path,
regardless of whether it is a weapon-delivery
vehicle.Powered by rockets initially but then
they follow an unpowered, free-falling
trajectory toward their targets.

e Statement 2 is incorrect: Example: Prithvi I,
Prithvi I, Agni I, Agni I and Dhanush
ballistic missiles.
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34. Answer D

Statement 1 is correct: In 3D printing, a 3D
printer makes a three-dimensional object from
a CAD (computer-aided design) fi le. The
creation of a 3D printed object is achieved
using additive processes.

Statement 2 is correct: The 3-D printer
deposits layers of molten plastic or powder
and fuses them together (and to the existing
structure) with adhesive or ultraviolet light.
Statement 3 is correct: The most common 3D
printing raw materials are the commodity
thermoplastic polymers.

35. Answer A

Statement 1 and 3 are correct: IGMDP was an
Indian Ministry of Defence programme to
research and develop a comprehensive range
of missiles. The project started in 1982—1983
under the leadership of Dr APJ Abdul Kalam.
Statement 2 is incorrect: PRITHVI was the
first missile to be developed under the
program.. Prithvi is a tactical surface-to-
surface short-range ballistic missile (SRBM)
developed by DRDO of India under the
Integrated Guided Missile Development
Program (IGMDP). It is deployed by India’s
Strategic Forces Command.

36. Answer C

Both statements are correct: The main
difference is that a rocket carries its own
supply of oxygen (Oxidizer Tank) for
combustion while a jet engine utilizes oxygen
from the atmosphere for combustion. This
makes rocket engines less energy efficient
when compared to Jet engines.

37. Answer C

Statement 1 is correct: Chaff is an electronic
countermeasure technology used by militaries
worldwide to protect naval ships or other
sensitive targets from radar and radio
frequency (RF) guiding mechanisms of the
enemy missile.

Statement 2 is correct: DRDO has
indigenously developed three variants of the
critical technology namely Short Range Chaff
Rocket (SRCR), Medium Range Chaff Rocket
(MRCR) and Long Range Chaff Rocket
(LRCR).

34. IS

HYT 1 T §: 331 i &t 3% fifex Wi
@FHR-TSS fSuE) BRda ¥ & fB-smam
ffsaide ST g1 38t gfgd avg &1 fHmfo
TN UfhaTaii T SUANT B fohaT STl B |
HY 2 Tl & 3-31 flfex udt gu wnfess o
TEeR B! TRl BT oH BT 8 3R o ara
T WIS TSI & I I8 TH I (3R
HISIET AT H) shisdr g1

FHYT 3 Tl B I W 3 fiifen w= A
HHITed yATERes iR g

35. 3R U

HYT 1 3R 3 Tl & IGMDP i =dl & U
foga g@en & SrEyH iR e & fu
URA &1 TAGE & Uh HAGH Ul I8
UIRAISHT 1982-1983 H ST TUIST 3fsgd HaH &
@A gEge A

HYT 2 TAd & J& BBH S dgd bR
g arcll Teelt g dfl gt T gk
Iag ¥ Idg W IR IRA il HH g8 B
i PR (THsReTH) § o’ WRd &
SeRSIel R ipd MERa fFrasa faer
HHH (AESTAS) & ded [GeRia fear
T 81 38 YR Pt MRS I HHE gRT a1
ERIKICI

36. IR °I

IHT PYT I B T R T8 & fF e Ahe
g1 & fou off®flom &1 ot omyfd
(SHTRTSTEOR &) A Wl § wiaies T S Soi
3gd & fou argHed ¥ Sifadiom &1 IuanT
BT 1 O S5 BI o § Tg Abe So Bl
HH Foll B ST 2|

37. IR

HYT 1 W1 §: B TP FAR(P e IU
Jo-ie ¢ e Iuam gfar R @t Sei
GRT ¥ AR & TSR SR el wied
(3TRUP) ANTGR® o § A8 & SieTell a1 3
Gaeiier el ot e & far fapar siar g
FHYT 2 T © SRSl 7 Wizt ¥ J
Tyl Wienfiet & 9 aRte felia e §
SR ¢ ¥ 9% Adbe (THRASR), Hifsaw
I I e (WHRAIIR) 3R T 39 9%
AP T (TAMRIISM) |
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38. Answer C 38. IR A
e Statement-I is correct: Stealth technology, also o HYT-| el B WX dp-ie, ol €y & Tu §
known as stealth, is a set of techniques and Y ST ST §, dob-itepl 3R Wenfifeal o1

technologies used to make an object, such as
an aircraft or a ship, less detectable by radar

¥ 7 e Sudm fedt axg, o fowm @

and other' electronic sensors.‘ ’ 'S.tealth S Ul oI A S99 % fow e e 2
techno?ogy is used to reduce the visibility of ReY Tl 1 ITTNT et aq TSR -
and ol?Jec‘F to radar and (?ther sensors 'by J5 (AR BT BH PF TR IR A
Te ucing its radar cross-section (RCS), which I F RiT exad B P I F R e
is a measure of the amount of radar energy c
that is reflected back to the radar antenna. m g ol % Sl TSR Sl 1 A P T A A
e Statement-II is incorrect: Stealth technology E TSI U O A wfvarfard Bt & |
can be used to make an object more difficult ‘ E o PY-Il T & ISR R bl a¥g BT U
to detect by radar, but it does not make the -f,j I S BT I & R e qopefi
object completely invisible. Instead, it reduces 5 1 UGN fopar S W g, dfe Tg a%q Edl
the range at which the object can be detected H‘f Ot e W ey T &l 81 $Db a1, Tg
by radar, making it more difficult for radar “o; 39 U1 I HH R <l & o W ISR gRI a5
operators to detect and track the object. ” é T Tl TN ST Gl 8, Forad TSR HTReR! &
‘ g forT g T gaT T SR I/ TH HRAT AP
39. Answer B p ST B T 21
e Statement 1 is correct: The primary difference : ?_;‘
between a submersible and a submarine is that ¢ 39, AT
the former is launched from a mother vessel, | e HUT 1 TS ¥ geulied iR tﬂw ¥ &g
or home vessel. ) WWW%%%Wﬁ%WW

e Statement 2 is correct: Unlike submarines,

TR SRS § Wi T SITer 31
o FHYT 2 TE & il & fauwdta, uAgsst A

submersibles also have a viewport and
external cameras to view the outside space

surrounding the vessel. ST & 32;;“ $;§§ N ﬁ < & frg
e Statement 3 is incorrect: The Titan, the vessel A &@é el e

that went missing in the area of the Titanic ¢ $%FT 3 ‘I'c1c| 8 TFEH, I§_IE \_yﬁ ST

wreck in the North Atlantic, is classified as a Sfeaifesd # < $é| & IIT'@ & & T TTaaT §1

submersible, not a submarine. T YT, I UGS b U H aeffepd foba mn g,

TIge & w0 § gl
40. Answer D
e Statement 1 is correct: It is a fifth generation

40. IR SI
o HYT 1 TE R U8 e Uid) Y ga1 ¥ gaT H AR
PR Ia BEd § S uMde & g9 &

air-to-air missile that provides the pilot
engaging an enemy aircraft with a

revolutionary full sphere launch capability. foum & wifdertt qof &= & | A BT &mar
e Statement 2 is correct: It has been developed e St gl

by the Israeli defense company Rafael o FUT 2 UE T T ORI &1 HU Ihd

Advanced Defense Systems. It is the newest Tsas Y ey gr1 ReRid v w21

member of the Python family. I8 YRy URAR B T 79 99 2
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41. Answer C 41, SWA
e Statement 1 is correct: Geostationary orbits o HYT1TET YRR HeM arad § YR IuUG!
are indeed the most suitable for ¥ forT go IUged ¢ aifeh 3 SUUE B gl &
communication satellites because they allow Idg & e T ARy ﬁ—%r R fRR Ww ot
the satellite to remain fixed at a specific point GEFIﬁ f 21 oe Ag R sfig-snuia
rela.tl've to l;llle Earth’s surface. ’Th%s ﬁx'eﬁ R P 1y FRER TR B ga| Tt
p051t1<()1nbenad ets jonstant communication wit o YT 2 T %: ,]m pearell &t fgryar T
ground-based stations. - T a8 Ul B e
e Statement 2 is incorrect: Geostationary orbits %’?ﬂa 8 . e . TR
. S % 3 TR Iuwel & fou Suged §1 Agwyuf
are characterized by an inclination of zero
. ) FIRE Pl & T 3D FHDID YU §, o
degrees, but this is not the primary reason they RN A RufY
are suitable for communication satellites. The J U@ HiEd T
critical factor is their synchronized rotation 7l 3|
with the Earth, ensuring a fixed position,
rather than the inclination angle. 42. IR
o YT 17T 7 TH A URA P R, A
42. Answer B 3R THY Pt STl Bl GRT B $ oW 1fdes
e Statement 1 is incorrect: ISRO has developed IS TH &g AfdNTE Iuug umelt fowfid
a regional navigation satellite system called 3t g, O Ugd EIRTATITY (YR &=t
Navik to meet India’s positioning, navigation, A IUUT YUIMe) & U H SET WGl U,
and timing needs NavIC (Navigation with forg® I1d IUE 3R UTdS WA B Th Acdd
Indian Con§tellat101.1) preViOL‘lsly' known ’as U 21 STE @% Fel o € el
IRNSS (Indian Regional Navigation Satellite WW@E‘% VR G FeTH T
System) consists of seven satellites and a o U2 A T TS YRA B Frah (Rt e
net\york of ground sta'.uons. .Three satell%tes T 1500 FaiFies 9o &7 &) T T P P
are in geostationary orbit, while four satellites Ty TR AR RS IRt ¥ e
are in inclined geosynchronous orbit. e e
e Statement 2 is correct: It offers services for N 81 7 ?ffﬁ . 9 8
civilian and strategic ‘users with coverage . . ? : fe Q?ﬁf S ?;;( Praif
extending beyond India’s boundaries (a region . o
up to 1500 kilometer beyond Indian Y (SRTH) | 3 T L1: b o ¢ AR
boundary). It provides two services: a L5 3R s 3 7 U T T8 GP 3 Pe
Standard Position Service (SPS) for civilians U (20 HIR § TER) AR FHY BT BRI
and Restricted Services (RS) for strategic (50 TTH ¥ SBR) Y& Rl g
users. These services are available in Ll: o  PYT3 T §: NaviC Rrd 3Ry afyes A=
Elementary and Painless L5 and S bands. It SWE vunferdl o oty (@ged =g
provides accurate user positioning (better than G@WD, AT =t g9), ég?r &), 3R
20 meter) and timing information (better than el (@RIdE o) & Iy sid-frarefia g
50 ns). NaviC & SrguanTt o uRagd, IH-3UiRd
e Statement 3 is correct: NavIC signals are JaTe, TareA AR, TAeror ST SR Raf
interoperable with other global navigation uRad nfie 21
satellite systems like GPS (United States),
GLONASS (Russian Federation), Beidou
(China), and Galileo (European Union).
Applications of NavIC include transportation,
location-based services, resource monitoring,
surveying research and safety alters.
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43. Answer B
e Cryogenic Technology is the study of the

43. IR
o PEINIHG WIS 3Ad HH IUHH IHT 150

production and behaviour of materials at
extremely low temperatures that is below 150
degrees. It is useful for lifting things in space,
storing medicines and drugs at low
temperatures etc. Cryogenic means low
temperature.

The word itself refers to the technology of
sub-zero temperatures. Cryogenic engines use
liquid oxygen as the oxidizer and liquid
hydrogen as the fuel. As it is known Oxygen
can be kept in the liquid state below — 183
degrees Celsius, while hydrogen requires
temperature below — 253 degrees Celsius to be
in liquid form. Since liquid oxygen is

&t ¥ o9 R IHiEl & IaeT 3R IIER
F1 3eggd 71 g8 3faRer § il & IoM, 9
T R arslt 3R R BT HSRU oA
3MfE & fore Iuanht 81 S &1 3 § &1
|

g Teg WA Y A A AIUHH BT ddb1db Bl
Teffa oxal 81 PrRNS 39 SHRTSIoR &
7 H R SfaoH 3R 3¢9 & ¥U H R
BIESIS BT SUANT BRd g1 o 6 ¥ g,
ffFdfeq & -183 f&f Afmw ¥ 4= R«
YT T W S Y&l 8, Jd(Pb gTZgIoH Bl
A =7 H e & forg -253 &3t Afcmy I =
Fo]182 1 M 21 A = oo B B B | = S R

extremely reactive and combustible it can be SiiaRfieM Srcdd Ufafohar=iel ofR GgT=id i §
used as a propellant to carry heavy loads. SOMIT SUPHT IUAN UK YR 6 & foe
UG & &0 H fora S b 3
44. Answer B
e Statement 1 is correct: The main aim of the 44, IR

DART mission is to test the newly developed

e FHYT 1 TG §: DART fOIRM &1 T Ie=0 T

technology that would allow a spacecraft to
crash into an asteroid and change its course.
DART is a low-cost spacecraft, weighing
around 610 kg at launch and 550 kg during
impact.

Statement 2 is correct: DART is the first
technology demonstration of the kinetic
impactor technique that could be used to
mitigate the threat of an asteroid hitting Earth.
The kinetic impactor mitigation technique is
the impulsive deflection of the asteroid
through the sudden addition of momentum. In
simpler terms, DART is being sent to collide
with an asteroid to change its orbital period.
Statement 3 is incorrect: NASA launched the
agency’s first planetary defence test mission
named the Double Asteroid Redirection Test
(DART).The spacecraft will be launched on a
SpaceX Falcon 9 rocket from Vandenberg
Space Force Base in California.

B do-ie &1 W & g S U
3faRer I BT &EUE F THIA R T AR
§Ga BI A G| DART U HH ANTd dTell
3faRel I B, ot ool di & THT T
610 fHamm 3R UHE & SRM 550 fhammd
gl

HYT 2 TEt 8 DART 7S] UHTGH qhidh Bl
ugal WRfet veR § foer Suwa fed
ST P gl ¥ THRM P WAk B HH HA B
fu fpar o1 g1 §1 TS UHEIERS THA
dH-1 T & @S qfa & T I &EUT B
AT A&y }1 TR Wsal H BT Y DART B
P &eue ¥ TIHR IAB! HeEg Sy
oo & forg Uol ST ]|

HY 3 TTAd §: NASA - SIA &EUg MG
TRI&UT (DART) A & Toid! &I Ugal U8 &l
qdeor fRE = fean siaer o= &t
FiTmIH & dea! WY B 99 ¥ W9y
BTedh+ 9 e TR Al fopar S|
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45. Answer B 45, W

e Statement 1 is correct: Green Propellant is o HYT 1 T §: W Wde arad & wafwRur &
indeed a type of environmentally friendly 3Hd Adbe ¢ BT Th YPHR g, off IRURS
rocket fuel, formulated to be less toxic and e &) Sl T %Y fIvad 3R WA el
hazardous than traditional propellants, 2 o sraRer s \—{]’% TaieRug gy @Y
reducing the environmental impact associated ST BT 2|

° ;:?;f:;: r2m?sslocr:)Sr'rect: Green Propellant is » TH2EE ‘;ﬁ:él;ﬁﬁﬁ?f @l 3= e e—n%m
designed to provide higher specific impulse, HEH P & fo Ry fepan TN €, Gﬁ;%
allowing rockets to achieve higher thrust and a%;a&r?g &ﬁ?;{&l?ﬂ;ﬂﬂ W@fm 33 ol
efficiency, which contributes to the overall S_C” 3 4 Rk
sustainability of space exploration. . .

e Statement 3 is incorrect: Unlike traditional e I3 W & TRURE Wb o & i,
rocket fuels, Green Propellant is formulated I il Tomad iAo IR Sremd & firg
for autonomous activation and functionality. It qaR fopar 1 71 E9 ofdfe F Al & frg
does not require manual intervention or ﬁtﬁm BEI&T IT SE8 WETId ST Mazgehd
external assistance for deployment in space. eI 5l

46. Answer A 46. 3R U

e Statement 1 is correct: AstroSat is a multi- o FYT 1 TP & TKNC ThH SML3IRUY-FAH
wavelength astronomy mission on an IRS- cfega e IRF-T) IWE W 650
class (Indian Remote Sensing-Class) satellite fpardier, ?{H‘Eﬂm T T D G- 2ot
in a 650-km, near-equatorial orbit. It is the T g A ¥ 98 ueer gafla yRdd
ﬁrst dedlcated. Indian 'astronomy. mission T g e € e Sewg o Ui
a1mf:d at studying celestial sour.ces in X-ray, sfedty ey SR TR =& T
op‘uca? and UV spectral bands s1mu1taneO}1s1y ey Y, ST R Q\Eﬁ @?EA'H 4z 9
with its five unique X-ray and ultraviolet 5 )
telescopes working in tandem. el W;{?W FIAE 9 .

e Statement 2 is correct: One of the unique ¢ $?Ff2?|§f% = ﬁmﬁ&@?ﬁ il
features of the AstroSat mission is that it YT ng % o> 78 T & m AL
enables the simultaneous multi-wavelength Tt ffst & o aw a‘g-am%szf W
observations of various astronomical objects P HEH T B T ¢ & for a1ds Fuls
with a single satellite. The Ground Command 3R Beld e W e, SfbT SR Bals
and Control Centre for ASTROSAT is located g (ISTRAC), STEIR, HRd H fyd B
at ISRO Telemetry, Tracking and Command o HYT 3 Ted &: BET W UG & TG, TERIC B
Network (ISTRAC), Bangalore, India. 3 IR U9 Waifed ®U ¥ @Rd STWRINeGR #

e Statement 3 is incorrect: After injection into a:ﬂFf%Pf‘TQ 3R I ot a18t Aeifesy Teradn
Orbit, the two solar panels of AstroSat were B SATaIHdl Tg! M| T cade, ST ok
automatically deployed in quick succession FHHIS Acdd (ISTRAC), AT & =M TR
and didn’t need any external robotics PR (MOX) | 3idRer g gz g s
assistance. The spacecraft control centre at R IR Sfiae & SR IWIE &1 Yee Frar g
Mission Operations Complex (MOX) of ISRO
Telemetry, Tracking and Command Network
(ISTRAC), Bengaluru manages the satellite
during its entire mission life.
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47. Answer A 47. 3R U

Statement 1 is incorrect: Small Satellite
Launch Vehicle is the smallest vehicle
weighing only 110-tonne. It will take only 72
hours to integrate, unlike the 70 days taken
now for a launch vehicle. It can carry satellites
weighing up to 500 kg to a low earth orbit
while the tried and tested Polar Satellite
Launch Vehicle (PSLV) can launch satellites
weighing in the range of 1000 kg.

Statement 2 is correct: The key features of
SSLV are low cost, with low turn-around
time, flexibility in accommodating multiple
satellites, launch on demand feasibility,
minimal launch infrastructure requirements.
This is due to SSLV being configured with a
simple and modular interface to reduce
turnaround time.

Statement 3 is incorrect: :ISRO’s Small
Satellite Launch Vehicle - Developmental
Flight 1 (SSLV D1) rocket is 34-meter tall and
weighs 120 tonnes. It is carrying AzaadiSAT
which is built by the girl students of
government schools not by DRDO
collaboration. However its The human space
mission Gaganyaan of ISRO will get a boost
with the DRDO joining hands to jointly
develop systems that will aid and enhance
flight capabilities.

Statement 4 is incorrect: PSLV's long
turnaround time (over 60 days) makes scaling
up launch on demand difficult. The SSLV has
the flexibility to launch multiple satellites. It
has a low turnaround time (72 hours) and can
be assembled within a fortnight, allowing the
space agency to provide launch on demand
service in the fast growing low earth orbit
launch sector.

o THYT 17 & AY IUUE AU I Y Bl

qTe & et aoiF Bad 110 o 81 38 TBIpd
P | Had 72 °e T, Tafe fod df= arga
& fere snft 70 fe= @ra 81 T 500 framm dw
go- dTel SUUs! bl gl o el Ham & o o
[hdl &, SEi SATOHTT g3 3R usieqr S
go ydia Iuug wauu aH (dreguedl) 1000
fHarmT o aTet SWIE! o Ald IR abdl |
FY 2 TG 3 THUHTAd! 3t g faRiwa &
TN, ®H TH-3RISS 9HY, ®s IuUel Pl
JEfa #R4 H dEEnE, {3 W ar
Fagdd], gAdH i §qael el @
MG ATS &1 T gHfeT § Hifch THUHTerd!
Bl THIRISS THY P! HH B & AT T WA
3R ATSTER %Y & Y HIBIR fHar mar
gl

HYF 3 TAd 7: TR BT 7Y ITIE YA I -
faerTE® ISH 1 (TITIUAd! SH) Adbe 34
Hiex | g 3R 3BT go 120 o7 &1 39H
e 3 ol SeReEten & Jgam ¥ g
I WeR Tpdl 1 IENM T TR R
BTaifep, TR & AMG 3faRer frwe WrHIM &t
SRS gRT Tgad ¥U F W Red fawfia
P F fore gerar fierm o M emarst |
Tl 3R gfg |

FHYT 4 TAd 7 Neguadt &1 dal THIRES
7T (60 fa=t § 3if¥ep) AT WR @ &1 ggMT
fewd S ST 3| TIUUaat H &s IWIE! &
g IRA DI GAYT B STPT THIRIGS T
(72 92) FH & 3R 5 TP TEaTs & iR 3P
far o1 g g, R siaRer woidt asft I
§Gd S Ydl B UAUU &= H HiT W dl< a
TS PR Fobal g
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48. Answer A 48. 3R U
e Statement 1 is incorrect: The Artemis Accords o DHYT 1 Tad o ST ﬂﬂ%ﬁ?ﬂ Tgad I
is a bilateral agreement between the United INHR 3R AT ST F YR a1 a1l 3T
States  government and other world [y WeR] & 9 & fLueha v &, o
1g)overnments iamc.lpatlrllgd 1nff tilte t Artetmls 2025 A% I@Iﬁ F I W UG AN B i)
rogram, an American- return N S :
hucr)r%ans ’to the IS/Io(i)n gy 30;)5, v(:/ithe l‘she . G e ERTIH 8 i e
ultimate goal of expanding space exploration T SR TEY S SfARE SO W
to Mars and beyond. It was announced by T &1 FHD! A0 SRt TR sfaRer
NASA, the U.S. civil space agency, in 2020. TordT 1T = 2020 H B At
e Statement 2 is incorrect: Major Signatories: FHYT 2 TAd & g9 TeR®dr: 3T,
US, New Zealand, as US, Japan and Australia oS, S smfker, wmuH SR siefemr
Australia, Canada, Italy, Japan, Luxembourg, 3fiecfer, FATeT, Seell, UM, AT, BT
the Republic of Korea, the United Kingdom, RIS, gATEeS fhired, Ugad oRd SfRId
the United Arab Emirat’es, and I'Jkrain?. Major R W| URd, ¥, 9 3R I o T
gace players like In@la, Ru551ati ihlna, an;i Siafel RS THEN F SedeRDdl T8 ¥ U
ermany are not a signatory of the accord. T ¥F ®UH ZBﬁtﬁ'q Giﬂﬁ&fﬁﬁ?ﬁ (éwz) 3
The European Space Agency (ESA) as an ! .
organisation has not signed on to the accords I tR BRIER el m 8, Jf @< ST
either, but a number of ESA member states W%@ﬁm&ﬁm%l
have. FYT 3 el 5 d PRP ol YRA B Y
e Statement 3 is correct: Factors that may T W FHER B & o IR R Il §,
prompt India to sign the Artemis Accords are 3 % EAS] a'Qﬁ & 9= 3fafe %Tﬁ"'[ o q@
Enhanced space cooperation among Quad Treid BT 8 g6, YR & 3ialer sufai
countries, By being a part of the accords, fyw omgfd gEen &1 e s Twdt
India’s space compapies could bef:f)me part of SIRTETT fIRH T iR O shafver B‘S‘Fﬁ
a globgl supply chain; .Opportunltles to learn ¥ IR AT F TR
about interplanetary missions the accord and
human spaceflights. 40, IR
49, Answer C o FYT 1 T T T AFP, o Tee IR
e Statement 1 is correct: The CubeSat standard, 1999 # Ffewiffar dffeefd® e qﬁﬁ
first introduced in 1999 by California IR wTWIS qﬁaﬁ?ﬁ GRT O fopam T 4,
Polytechnic State University and Stanford IRad H AHRiceTEey & U U e U 9
University, has indeed become a widely SOHTT T el §F AT B, S Sl 3R
adopted  framework for nanosatellites, THIHRUT | S AT A2
ensuring compatibility and ease of integration. FHYT 2 Tal g H IuE, oI SRR FgEde
e Statement 2 is correct: Nanosatellites, often WT\_SI'IT‘IT% JMTIR R g9 1 J 10 fpammm &
referred to as CubeSats, typically weigh 99 B 21 ST VIR PR R HF a3
between 1 and 10 kilograms. T.heir small size sfdRel o Ugd B cliepaie S R 2, o)
and low cos.t have de.rnocrajuze.d access to HNeifdr T SR B TIET sty SR
space, enabling educational institutions and . . .
smaller organizations to participate in space ﬁm@ﬁﬁﬂ&ma‘rw%
missions. FYT 3 Tol §: 2012 H L& I T8 QBSO
e Statement 3 is correct: The QB50 project, oAl &1 Jexd Fad yARBIR 3R
initiated in 2012, aimed to deploy a network AARBIR BT AT HH & ol Hal o
of CubeSats into orbit to study the lower AT & TP -cdd &I ad HAT AT 3
thermosphere and ionosphere. The project AT & o3 Rl iR IRl &1 INeH
involved contributions from multiple countries fRre Tl
and institutions.
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50. Answer C 50. TR I
e Statement 1 is correct: Electric propulsion o HYT1 el g Aalker ARl F SRM I i
systems are widely utilized in spacecraft to U H3T 3R 3P PR GG DA & forg
achieve higher speeds and conduct more 3fafel aF ¥ faggd Uuiied gunferdl &1 amas
efficient maneuvers during space missions. FU QA I T ST 2
e Statement 2 is correct: Electric propulsion o HYT 2 T & fagya uviied vunferdr fagga
systems operate on the principle of ionization &3t B SN F A AR W
and acceleratipn of propellant gases, BT IUINT B, UUiiceh TG} & SR iR
commonly using xenon, through the @R ¥ Rigid W &9 a3 e
application of electric fields. e FHYT3 AL fiaga oiieH &1 e siafer
e Statement 3 is incorrect: The development of Y0 B T W A T g 23R eS|
electric propulsion is deeply connected to 7 F s TRAERI ﬁ I & T
ad.vanc.ements In space exploratlon‘ and is ngt areht TPl & eyR R R e} fpar mar
primarily modeled after technologies used in =
commercial airliners.
51. Answer B 51. SR :
: . _ . o HYT 1 TP g AoR arad H fafeor & fera
e Statement 1 is correct: Lasers indeed generate .
. I B Uk & W I UHIT & I
coherent and focused beams of light through IR B Fevdl geos B3 B
the process of stimulated emission of
cadiation. o TYT 2 WEl & "ToR" Tk & Y fafevur &
e Statement 2 is correct: The term “laser” stands ; d W; ‘Gﬁ%u;m T 3, S SNt
for “Light Amplification by Stimulated -
Emissiongof Radi;)tion,” accurat}elly describing o YT 3 A T TG AR F T sﬁq =
the technology. YR wiee fafer e s € §, 3t
e Statement 3 is incorrect: While lasers have ST 4B ¥ § EIW-T @1 geH 3R gfell B
various medical applications, including b B b e T foba et 81
surgery and vision correction, they are not o YT 4 T & AR &1 & I H T
primarily used for hair removal and teeth A 1 yae e gl 8, i T BT |
whitening.
e Statement 4 is incorrect: The production of 52. IR
laser beams involves the amplification of light o FHYT 1 gl %: %W BT TS
waves, not sound waves. 3%55[ YRA # e iR difsrwrf emaraf
B T¢I, aRAfdP I H i IR Ry
52. Answer B SF®RI UG AT 8
e Statement 1 is correct: The primary objective e HYA 2 Tdd %‘ Safe IUUg Afgi=E smuer
of IRNSS is to enhance navigation and UayT & M ¢ Ihdl g, SARTATITY bl
positioning capabilities in India, providing 8 g™ o [y 0 ¥ IR =dra-T gonfeai
accurate and reliable information in real-time. m § & q1FY I UIHIdd TGS B HH B W
e Statement 2 is incorrect: While satellite E ERE
navigation can contribute to  disaster ‘ £ o YT 3 TE T faosht ARNwE vunferdt wR
management, the main focus of IRNSS is not -ﬁj T o9 % ﬂ-@q TRE B Il\_rng\T'l T
specifically on mitigating natural disasters 3 STEIRTATHTY &F e qedl § A e 2
through early warning systems. H? Teayet e Meaffed A smertRar
e Statement 3 is correct: Strengthening national & gﬁrf%'a I
security by reducing dependence on foreign u g o HYT 4 AT ©: oidRke e iR AN HY
navigation systems is one of the key goals of T SaaT o o G‘WW @1 Ul S
IRNSS, ensuring self-reliance in critical $ o IR Ao
navigation techno%ogies. ‘ g Hﬁ%l SHPT 58 Se SR :
0 . : : T oA SR AR Sy B Jar
e Statement 4 is incorrect: The promotion of )
; " . g HIAT
space tourism and exploration is not a primary
objective of IRNSS. Its main purpose is to |
serve strategic and civilian applications | %)
related to navigation and positioning.

ALIGANJ | INDIRA NAGAR | ALAMBAGH, LUCKNOW & KANPUR
m WEBSITE :www.raceias.com, [ /raceiaslucknow
E-mail ID : www.raceias.2010@gmail.com 8917851448

)
y:i: MOCK TEST

EXPLANATIONS




53. Answer C 53. IR I
e Statement 1 is correct: The Deep Space o TYT 1 TP T S WY IS Tl arad o
Atomic Clock is indeed an active component 3afker a9 R R U 9fspd ucedh B, 3R I8
installed on spacecraft, and it plays a crucial IANF TP TRUBINT USH HXb Tee
role in improving naYigation .capabilities in sialer & AR et @ JgR T A
Qeep spa}ce by providing highly accurate Wwﬁwél
tmelkeeping. S o T 2 Tad & g UTS WO gexeifeadt
' S o e e o (P s 9 v e e 3
proe® oy S ot common’y ST 8T 51 9P So, 39 SfaRe AfIRE F
associated with the Deep Space Atomic SRHT R .
Clock. Instead, it is more appropriate to refer ]%I'Q S SAd & w4
to it as an advanced timekeeping device for H?Flhmmgqgaﬂ%| oo
space navigation. o FUT3IWE T IM @Wm it ¥ wto
e Statement 3 is correct: The Deep Space Y HY G FRG SR A I BT
Atomic  Clock incorporates advanced Sor & fou @ sregl-fRRR Ul wfed Iad
technologies, including an ultra-stable clock, deb-iicb] 1 A fobar 71 §1 U iede T
to enhance spacecraft navigation by providing oI fufa & 3ife gde FuRo & g T @
precise time measurements. This contributes SR gHY R garar § YR Rl g
to more accurate determination of spacecraft
position and improves overall mission 54, IR I
efficiency. o PHYJ (W) Tdd %: Q—a'c' TPt faRy TU q I
et & fow el ot 78 3, e wuR
54. Answer C - IuEl & So SfdRe H IWifdd TRl @
° .Statemen‘.t (a) is incorrect: A-SAT techn'o.logy JRR B B &mdT W B
is specﬁ.'lcally. developed. . for mlllte.try o T @) T T T-Te U T &0 Q =
hoeniel s i space, ruber SrgFTIT <R T e R e R
Ic?omrnunication satellites. m FIRE AP . R %ﬁ'ﬂll
e  Statement (b) is incorrect: The A-SAT system o T (&) T % H'J-@H T3 e & g
Sremen o) " 0 e Y ST & WE P Wy 0 Y IR
is primarily designed for military applications i
and national security concerns, not civilian T At E SR T g @
satellite navigation. Yorfifes SR et TP P dWd U TS
e Statement (d) is incorrect: The number of 1,000 § 3fiIep g1 Bt Y11 e 31
satellites identified for potential A-SAT
interventions is not explicitly mentioned, and
it is unlikely to be over 1,000 given the
strategic and targeted nature of A-SAT
technology.
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55. Answer A

Statement 1 is correct: GPS is indeed a
satellite-based navigation system that provides
precise location and time information to users
globally.

Statement 2 is incorrect: GPS satellites are in
constant motion in orbit around the Earth,
ensuring coverage to different areas at
different times.

Statement 3 is incorrect: GPS accuracy can be
affected by factors such as atmospheric
conditions, signal blockage from tall buildings
or natural obstacles, and other interference.
Statement 4 is incorrect: While the United
States initially developed and maintains the
GPS system, it is a global navigation system,
and its signals are accessible to users
worldwide.

55. ST T

o TYT 1 TP ¢ SUILH aRdd H TS IJuUe-
3ed AfdTRE gomeht § S daffe WR W
IwEas H qdd WHE SR T @
TSR Je Bt 3

o HYT 2 TAd §: SHUITY IWIE Yt & ARI SR
Hel H FPRAR 1Y & § S SrerT-oremT 999 W
faftr &t & wave gAfda Hra 5

e YT 3 T & SNUTY TG dgHST
Ryferdt, St gaRal a1 urpfas smursii ¥ R
JARNY 3R 3T FXAAY O FRBI 4 quIfad &)
gt g

o FHYT 4 AT g Saih T AT ARSI A
& B oiviey Red fasiia ok Raxard faar
T, T8 T A AT el B, 3R 39
Rua gfhar R & Iwaredarett & fau ugw
I gl

56. Answer C
e Statement 1 is correct: Aviation Internet is

56. IR I
o FHYT 1 TE & UIUIH e ada H foA W

indeed a communication system installed on
aircraft, providing in-flight connectivity and
supporting various data transmission needs for
both passengers and operational purposes.
Statement 2 is incorrect: The term “airborne
data relay (ADR) system” is not commonly
associated with Aviation Internet. Instead, it is
more appropriate to refer to it as an in-flight
internet connectivity system.

Statement 3 is correct: Aviation Internet
incorporates advanced technologies, including
satellite communication and ground-based
infrastructure, to enhance communication and
data transfer capabilities for aircraft. This
technology improves passenger connectivity
and supports operational functions, such as
real-time data exchange between the aircraft
and ground systems.

RINd T TR YUmet 8, S S8H P aRM
PG TeH HRAT g R T SR
gRETeH Ie=al g & fo fafte Set eraftem
AT araii T YT B B

o  THYT 2 A & Veg "TRE el R (W)
Ry 3MdR W TRteH gexe A 81 T 31
Rren & w0 o Yefitfa w1 ¢ifis Suged 3|

o HYT 3 T §: UM e A famm & o
TAR 3R TeT VMR &Farsii & sgH & forg
gfed I Meafifeal o wite fear mar Bl
TE -1 THT BAfgeiad! H YR Bt 8 3R
R=ETE Bt T AT Ha 7, oY fad iR
T3S ey & o9 dRafa® 99g sl fawg|

0
4
o
2
]
£
‘E
g
X
W
2
W
-
8
>
£
6
T
8
0
‘<
<
G
=
o
12

£

&)

ALIGANJ | INDIRA NAGAR | ALAMBAGH, LUCKNOW & KANPUR
m WEBSITE :www.raceias.com, [ /raceiaslucknow
E-mail ID : www.raceias.2010@gmail.com 8917851448

)
y:i: MOCK TEST

EXPLANATIONS




57. Answer C

e Statement 1 is correct: Nanomotors are tiny
machines designed to move at nanoscale.

e Statement 2 is correct:  Enzymatic
decomposition of hydrogen peroxide or other
fuels can power catalytic nanomotors.

e Statement 3 is correct: External magnetic
fields can orient and localize drug-loaded
magnetic nanomotors.

58. Answer B
e Statement 3 is incorrect: It is referring to

triboelectric  devices working based on
electromagnetic induction.
Nanogenerators

e Nanogenerators are devices fabricated using
nanostructured materials that can harvest low-
grade ambient energy from sources like
mechanical vibrations, rotation, friction or
thermal fluctuations, and convert it into
electricity.

e This allows the self-powered operation of
small electronics.

e Piezoelectric nanogenerators relying on
materials like zinc oxide nanowires anchored
between electrodes  generate  potential
gradients when strained through the
piezoelectric effect.

59. Answer B
e Both statements are correct: NPs offer
targeted drug delivery, minimizing side

effects, while quantum dots in solar cells can
potentially double the efficiency thanks to
their unique light-harvesting properties.

60. Answer A

e Option (a) is correct: While advanced
membranes using nanomaterials are effective
against many contaminants, filtering viruses
may require additional techniques.

Nanotech in water purification

e Nanotechnology shows promise for tackling
challenges in water purification. Nanoporous
membranes enable selective transport of water
over contaminants via size-exclusion.

e Photocatalytic NPs like TiO2 and ZnO under
light generate reactive species that degrade
organic/microbial contaminants.

e High surface area nanomaterials also
effectively adsorb heavy metals, pollutants,
and  microbes. However,  widespread

implementation of these technologies remains
constrained by high costs and intensive energy
requirements.

57. IR It
o FYT 1 TG ®§ AR I WA § =
Fhd R Te & fo fewmz= far man g
o FHYT 2 TE! §: TRSIOH WIS TT 3T 3¢
P USTZHCD 3T IARD ey & U
U &R JHhdl gl
o  FHYT3 Ul B TR DT &F AR qEB
I P I 3R WITFIH HR Jbd g |
58. IR &

o  HY 3 TAd §: T8 fIggd TSI IRUI & 3MYR
R B T 1A eaRdaed IUDHRON BT
IA IR BT 7

AR

o TN SRR M BT IUTNT BB
fAffa Sy § o Tifie uq, AewH, avfur a1
yid IaR-IGE o Idl 9 Fg-aof @
NI FHoll BT IAGT PR Thd g 3R 38
faroreht & uRafdd ® god B

e T8 BIC IARIMN & W-Tdred Idre- Bt
3FAfY AT B
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ot w MR dioizdfes Ao
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50. IR &
3T YT IE) € T dfdrd gar faaRur B Uxrew
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|
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ERRIFtREE I 7
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TYIHSD URdg P! FeH sl g
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i ufafpaia yeifoai Saw @Xd § o
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61. Answer B

Option (b) is correct: The Turing test is a test
of a machine’s ability to exhibit intelligent
behavior. The test was introduced by Alan
Turing in his 1950 paper Computing
Machinery and Intelligence. The test proceeds
as follows: a human judge engages in a natural
language conversation with one human and
one machine, each of which tries to appear
human.

62. Answer B

Statement 1 is incorrect: Microprocessor
consists of only a Central Processing Unit,
whereas Micro Controller contains a CPU,
Memory, I/O all integrated into one chip.
Statement 2 is correct: The microprocessor
uses an external bus to interface to RAM,
ROM, and other peripherals, on the other
hand, Microcontroller uses an internal
controlling bus.

Statement 3 is correct: Much like how hands
and legs enable humans to move around and
perform actions, actuators let machines
perform various mechanical movements. An
actuator is a machine, or rather a part of a
machine used to convert externally available
energy into motion based on the control
signal.

63. Answer A

Statement 1 is correct: Robots are physical
machines that can interact with their
environment. They are capable of carrying out
tasks and responding to their surroundings.
Computers, on the other hand, are virtual
machines that exist only in the digital world.
They are used to process information and
carry out various operations, but a physical
robot cannot interact with the physical world
directly. However, both robots and computers
utilize advanced technologies such as machine
vision and computer vision to interpret and
analyze their surroundings.

Statement 2 is incorrect: PARAM is a series
of Indian supercomputers designed and
assembled by the Centre for Development of
Advanced Computing (C-DAC).Daksh is an
Modern electrically powered and remotely
controlled robot of Indian Military forces
(Indian Army). It was developed by the
Defence  Research  and  Development

R=Ap
—

61. TR &

e @ & B R wheu ue T @t
ST TaER TERid H7 3 awdr F1 ol 2|
T80 BT YB3 TaT SR A 30 1950 & TW
ST AR TS geferoia # 1 ot e 59
PR 3T F&dT §: U AT TN Th AT 3R
TH O & 9 WiHfae W § Sided § dod
B 8, S ¥ vl T o 3 BT HRar
g

62. JAX S

e YT 1 TAd & ARHIURIR H Pad Te ded
TRIRIT gfe gt g, STafds A dHeler § U
Tifig, A, 170 Tft v forw & ueiepd Bl B

o YT 2 Tgl B HEHIUREIW I, J9 3R 3=
e IUGUN F S TR & ¢ TH a8
I BT IUTNT FRT 8, TA 3R, AZDIdHCIeR
TS 3MalRe a0 99 &1 IUTNT Hal g

o YT 3 U 7 G PR Ty 3R W 7l B
T 3R S FxA § 9&M S0 §, S UBR
3d 71 TogUeR TP WY g, I1 4 P b A
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o FYT 1 TG & A&l Wifas w=iH § S s
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Organisation (DRDO) of India. Daksh is a
battery-operated robot on wheels and its
primary role is to recover bombs.
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64. Answer A

Statement 1 is incorrect: Distributed Denial-
of-Service (DDoS) Attacks: These are used to
make an online service unavailable and take
the network down by overwhelming the site
with traffic from a variety of sources.
Statement 2 is incorrect: Identity Theft: This
cybercrime occurs when a criminal gains
access to a user’s personal information or
confidential information and then tries to
tarnish reputation or seek a ransom.

Statement 3 is correct: Phishing: It is a type of
social engineering attack often used to steal
user data, including login credentials and
credit card numbers. It occurs when an
attacker, masquerading as a trusted entity,
dupes a victim into opening an email, instant
message, or text message.

65. Answer A

The dark web is only a small fraction (0.01%)
of the deep web.

The deep web is a section of the internet that
cannot be indexed by web crawlers.

The dark web is a subsegment of the deep web
that can only be accessed with special tools,
such as the Tor browser.

Some estimates mark the extent of the dark
web as being much smaller than that of the
surface web (which is the regular internet we
use every day). However, it is challenging to
measure how widespread the dark web is due
to its decentralized and obscure nature.

Unlike the dark web, which is deliberately
obscured by layers of technology, the deep
web exists just below the surface web. The
majority of the deep web consists of regular
websites that require users to create an
account before they can be accessed.

64. 3R T

HYF 1 T & feEisges femaa-sip-afdy
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far ST g1
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66. Answer B 66. ITR &l
Statement 2 is incorrect: Centre for Brain o HYT 2 TAd g ISIARTIH, TR § AfTsh
Research at IISc, Bangalore leads the project. ST P 39 URIISHT BT Aqd HRdl 2l
Genome India Project Taking inspiration from o SN EfETT UNiae HMT SEH Uelae d ORon

the Human Genome Project, this year, the
Department of Biotechnology (DBT) initiated
the ambitious “Genome India Project” (GIP)
on 3rd January 2020. The GIP aims to collect

d T, 39 I8 oI Wenfiet faun @sid) 7 3
SHARl 2020 ®I HedmEl oiEm sfear
Oioige” (Semsdl) & far Stemsdt &1 a&d

10,000 genetic samples from citizens across T[;{;—Lgﬂﬁﬂ Wﬁ %%ng%%? Rl
India, to build a reference genome. ' . R .
Whole-genome sequencing and subsequent * 710,000 HFHI P S F1 H{Uf—
data analysis of the genetic data of these S ST SR S e T ST fawaor
10,000 individuals would be carried out. foba ST | LRl St 1 ST ST
Creating a database of Indian genomes allows o TE Muddiefl BT URT & SR W % farg

researchers to learn about genetic variants
unique to India’s population groups and use
that to customise drugs and therapies.

About 20 institutions across India are
involved in the project, with analysis and
coordination done by the Centre for Brain
Research at IISc, Bangalore. The Centre’s
Department of Biotechnology notes that the
project will help “unravel the genetic
underpinnings of chronic diseases currently on
the rise in India, (for) example, diabetes,
hypertension, cardiovascular diseases,
neurodegenerative disorders, and cancer”.
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67. Answer C 67. IR
Statement 1 is correct: Cathode rays are ¢ $?Hw 1 ?lg% Frs fopxd a;? T H gl ﬁ
indeed streams of electrons that are observed Y ¥ S T aﬁlﬁ[ﬁ[ o9 H SEl S gl :
in a vacuum tube. They are emitted from the HUIE (FHRIAD TS 3AITCIe) F IAoId Tl §

cathode (negatively charged electrode) and
move toward the anode (positively charged

3R TS (YRS TSl aaers) BI 3R Tgd
gl

electrode). o HYT 2 TgI §: HUIS [P0 BT WISl A, gRT B
Statement 2 is correct: The discovery of TSl 198 It & ofd A UMEA A URfYS
cathode rays by J.J. Thomson in the late 19th eiifasH Mt & e & II%E'U;UT iEEa
century played a crucial role in the Ry eciifae & wpiH W g s & fow
development of early television technology. FUEY T (SR HT IUTNT fodT ST T

Cathode ray tubes (CRTs) were used in o DHYT 3 TAd g HUNS fHol YT B! 1fd J I

televisions to create images on the screen.
Statement 3 is incorrect: Cathode rays do not

Tt B §1 BTlifp 3 A A F 3 ¢ Thd
g o 3 Fafa & vew e ow 8 2

travel at the speed of light. While they can e o & iy mm 3R 3T a1y
move at high speeds, they are not as fast as ¥ o W Rk Pt & Rrad Jrem ¥ 3 gEn
light in a vacuum. The speed of cathode rays N CEd

depends on the voltage applied and the

|
)

properties of the medium through which they
travel.
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68. Answer C

Statement 1 is correct: Cloud computing
services, such as those offered by platforms
like Amazon Web Services (AWS) or
Microsoft Azure, indeed enhance scalability
and flexibility. These services
easily scale their IT
infrastructure up or down based on demand,
providing flexibility and cost-effectiveness.

Statement 2 is incorrect: Cloud computing
involves distributed computing across a
network of servers rather than relying solely
on centralized servers. The data and
processing are distributed across multiple
servers, providing redundancy and reducing
the risk of a single point of failure. The
decentralized nature of cloud computing
contributes to its reliability and resilience.

allow
businesses  to

69. Answer D

Statement 1 is correct: 5G is a 5th generation
wireless communication technology using
radio waves or radio frequency (RF) energy to
transmit and receive data. Applications:
Driven by faster data rates for access to
multimedia content, services and data and low
latency 5G technology is likely to bring to
fruition a number of technologies, such as
augmented reality, loT and self-driving cars.
Statement 2 is correct: Voice over
WiFi(VoWiFi): It is an IP technology that
requires the mobile phone to connect to a local
WiFi network to establish a connection with a
mobile network entity ePDG (Evolved Packet
Data Gateway). ePDG works with the mobile
core network and IMS to ensure secure
communication.

Statement 3 is correct: Both VOLTE and
VoWiFi require IMS (IP Multimedia
Subsystem) that works with the 4G LTE
mobile core network to establish the necessary
connections for enabling voice/text services.

68. 3R Il

FYT 1 TEl ¢ FSS HART Fa, I
3 39 HiAAS (TSwguy) U1 HISHIEI
TR S WeHH! gRT U &t S arelt 44Ty,
IRad H Whafaferd! 3R AU ! s g1 3
YUTEaRIdT UeH &d gu, AT & YR TR 30
IS AT o B SN ¥ FW AT A
oM B AR Sl B

FHY 2 TAd ¢: IS ST H Had HalHd
IR R MR g1 & 99 ¥R & dcas &
faafka sogfe i g1 SeT Sl IRl &
o3 gl o faaika far omar 8, P siftRe
firere 8 3IR fathere & Thel feig @1 SifeH &4
B ST 81 F3S ST @t fadbdipd upfa
@ faygiaar SR adfiau & de Rl
gl

69. JTR S

HYT 1 Te1 8 5G U 541 Uit Bt aRReT TaR
Tt & Sl ST TiRd PR 3R U R b
fore ey o o YT wist (3Ruw) S
HT ITANT HCAl ¢ | VAN AecHifear ameh,
Jara3ff 3R IeT I UgT & ol Ol IeT & 3R
A fodedr anft 56 dedle I Hafdq
IRATIDT, 10T 3R Yeh-SBAT BRI St Bs
B! b BT B BT YU B |

DY 2 TE §: A0 3R ASHTS (VoWiFi): T8
% Y dh-iep & e g Aiega Jead
3HTE sUlSS (3dcs Udbe el Ted) & Iy
FARA WG A F fw degd »H B
T IEBE Aedd ¥ Hae BT ATWH
21 SIS WRida R ghiEa & & R
HIEd BR Jead 3R METATE & Y HH
IRATRI

HYF 3 Tl 8 VoLTE 3R VoWiFi G &I IMS
(IP FeTHTSaT JaRRew) @ a<gedl gt 8
S dg/eRe Fa1e B gaH A P fon
AH HaRH RMUT HA & o8 4G LTE
TESd HR Acad & Y HTH BT 8 |
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70. Answer B . IR

Statement 1 is correct: OLED displays are
indeed widely used in electronic devices like
smartphones and TVs because of their energy
efficiency and ability to produce vibrant
colors. The organic compounds used in
OLEDs emit light when an electric current is
applied.

Statement 2 is correct: Unlike traditional
LED displays that require a backlight, OLED
pixels emit light on their own when an electric
current is applied. This self-emissive property
allows for better control of individual pixels
and improved contrast ratios.

Statement 3 is incorrect: While blue OLEDs
are an important component, OLED displays
typically use red, green, and blue OLEDs to
create a full spectrum of colors directly. The
need for color filters is reduced in OLED
technology compared to traditional LCDs.

71. Answer B

Statement 1 is correct: Supercomputers Have
certain  distinguishing  features.  Unlike
conventional computers, they usually have
more than one CPU (central processing unit),
which contains circuits for interpreting
program instructions and executing arithmetic
and logic operations in proper sequence.
Statement 2 is  incorrect:  Mostly,
supercomputers are used to diagnose various
diseases, and provide the assistance for
producing good results in strokes, brain
injuries and other blood flow issues in your
body. Supercomputer applications are able to
study and understand climate
patterns.Supercomputing helps to provide
virtual testing for nuclear explosion and
weapon ballistics.

Statement 3 is correct: Supercomputers
provide the help to people for buying vehicles
because before purchasing the vehicle,
customers can test through simulation
environments  that are  created by
supercomputers.

Statement 4 is incorrect: In the 12th five-year
plan, the government of India (GOI) had
committed that $2.5bn would be sanctioned
for the research in the supercomputing field.
In 2015, GOI approved a 7-year
supercomputing program known as National
Supercomputing Mission which aims to create
a cluster of 73 supercomputers connecting

FHYT 1 TG 8 3NTase! oot adg § It
3oTl G&fdl 3R Siidd T Idd HRA B &Hdl &
PR HEH 3R Adl S SAdC D JuBRUN
7 ST U Y U e el 81 Sue ) &
SUINT fPY &M aTd S A faggd uare
AR B IR UHTRT IaToid 3 g |
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HYF 3 TAd & S Al OLED U Hgeaquf
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72. Answer B 72. 3T B
e Black holes are regions of space-time where o P TId IANE-THY & &7 ¢ gl TS@HY
gravity is so strong that nothing, not even ZaT AoTed il ¢ o 3 off, g8t I & uer
light, can escape from them. Hence, statement 0 I 59 78 Il 2| 3, HUF 1 Tl el
1 1s correct. . TRST AP ;I8 U 9 aR & e84 9
e Stellar Black Hole: It is formed by the ST 21 S-S dR) P <ed 9 9
;ollapzeboftﬁ smgllle massfl\./ed'ste}fl.Blfci( holes =% B aend B b sifuahy wu d
orme e collapse of individual stars are : :
relativelyysmall butpincredibly dense. Hence, Ef; Eﬁ?f%lﬁ'&'ﬂm am:[é;—ﬁ’;;a% Har St
statement 2 is not correct. ) T ' 1
e Nearest : The nearest known black hole, called Pl oIl % CHTHT ,1’500 vl X %l
Gaia BHI1, is about 1,500 light-years SR, A 3 e T ¢
away.Hence, statement 3 is not correct. 73, QOB
73. Answer B * 3 . . T SHeRE-FHd & dH-SH ff.?R"lT
e (Qravitational waves are ripples or vibrations t” F T e & fI, 5 v ?ITE’IW Huw
in the very fabric of spacetime. For instance, Eb?v_é fevera s &, ?h o} eTey ey
when a pebble is dropped in a pond, the aalt & A St €, Al ot & s, 9
resulting ripples are analogous to gravitational SRS B HAYd TRl & Hed | Hewdt B
waves, but instead of water, they propagate 31, YT 1 981 6
through the fundamental structure of the 1916 B, 3feq¢ SMEWH 3 AT WOedl &
universe. Hence, statement 1 is correct. 3t Rigid & iR m aa @t
e In 1916, Albert Einstein forecasted the IufRfa &t Higsgamft &t ot sa:, FU= 2 Iet
presence of gravitational waves within his 2
theory of general relativity. Hence, statement URT A HERTY & femelt o 7 LGo & IR
2 is correct. e & fmfor & forg oot wedt ¢ <t gaferg,
e India gave its go-ahead to construct the third YT 3 el TS B
node of the LIGO in Hingoli district of
Maharashtra. Hence, statement 3 is not 74. 3R D
correct. o  PRNMAD FoH YUNGH & U H IR gl3ge
IR WA SfiRASH BT WM Il g, g
74. Answer D RToe -3 UTd &3 3R HRY a’ﬁaﬁ' P 3aie
e A cryogenic engine uses liquid hydrogen and # @Y ¥ R1U S8 B9 dUHE W TUE e
liquid oxygen as propellants, which are stored .
atq extrem};?y lowrierrrl)peratures to achieve lift- Gﬂ?ﬂﬂ ?1 ﬁl Wﬁﬂ T ﬂ%’[ﬂ%ﬁ%l :
off and place heavier objects in space. Hence ¥ o fl%b_d ol gt i
statement 1 is not correct. ’ Gi'f%ﬁ ; PRI B & i 78 e ot HaP
e A cryogenic engine is more efficient than woitee 3 forg aift SR e e g,
other rocket engines as it provides more thrust foredt Jfebe @1 Aelrs o Giﬁ F1 & Sg Sl
for every kilogram of propellant it burns, %l T, P 2 e T .
enhancing the payload carrying capacity of the RESSRUS SMARPT, FF, STIM, HRG, 19 R
rocket. Hence, statement 2 is not correct. 9 tHHE W W ¢ o ug aReme
e The United States, Russia, Japan, India, EZRISIECANEIAEE| %| ST, YU 3 el el
France and China are the only countries that gl
have operational cryogenic rocket engines.
Hence, statement 3 is not correct.
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75. Answer B
e XPoSat is designed to study X-ray

75. 3T B
e XPoSat B HEH Ta-Y o8 A TRI-X YdHrum

polarisation in the medium X-ray band,
offering insights into celestial sources'
radiation mechanisms and geometry. Hence,
statement 1 is correct.

XPoSat is only the world's second mission
dedicated to X-ray polarisation in the medium
X-ray band. Hence, statement 2 is not correct.
Entirely built by two Bengaluru-based

BT T B & e e fowan man g,
g Aidl & fafexor o7 ik wufafa #
3D UG AT 81 31d:, HYUT 1 TEI B
XPoSat T TH-X 88 H TR YA &
fow guffa g &1 Faa g e R
ERINCE PR HE I

T3 aRE ¥ SR YT S GRIMT - TR F IR

institutes—ISRO’s UR Rao Satellite Centre < E Hex IR T E, Ic &RT
- \ AT - XPosat ®T fa®mmT 2008 & Y= gaT,

and Raman Research Institute—XPoSat's 3 3

development began in 2008, with a formal 2015 # FH & WY TP P X _5 d ™

agreement signed with ISRO in 2015. Hence, GRIIER fobU U1 AT, o 3 /el el &

tat t31 t t.

statement 3 is not correc 76, TR C

76. Answer C e FIW Iec: TG Bl BET ¥ W Twia S o1

Kuiper Belt: A donut-shaped region of icy
bodies beyond orbit of Neptune. It is a region
of leftovers from the solar system's early
history. Hence, statement 1 is not correct.

Asteroid belt: A region of space between the
orbits of Mars and Jupiter where most of the
asteroids in our Solar System are found
orbiting the Sun. Hence, statement 2 is

TP SHC & 3MHR P &8F| T8 IR Hsd &
TRIY® 3fde™ & 9 g¢ uorif @1 &7 R
ERINACIE R

&EUE Joc: T 3R el & wensff &
3aRe P TH &4 el TAR IR HSd &
SIS &57E T Bt IRHHT HRd §U UTY ST
g1 31, HY 2 el B

DT 7 2006 T 3 99 T8 & ¥ H Fiffgd

correct.
e Scientists classified it as a dwarf planet in

foran| safae, wua 3 9 T8 B

2006. Hence, statement 3 is not correct. 77. TR A
o do fAUM: TS TH BThI, dgIN™
77. Answer A RIS fagm § O yRd & Wzl w0 @

e Tejas Aircraft: The Tejas is a lightweight,
multi-role supersonic aircraft designed and
developed indigenously in India. Hence,
statement 1 is not correct.

e ASTRA: India has successfully developed the
ASTRA, an all-weather beyond-visual-range

SolrE 3R oo fyd fovar o g1 39, B 1
EHERE]

o TR YRA A X S arg & &HEAISH & derd
g0 Tt T o Ty i @ W g ¥ gar { AR
TR aTel ST T &) Ihadigdd AR
fora g1 3Ty, By 2 W8 T8l &

o TIHITT TS T Ueel WaRN el PitT
eefipTR ® el wfdaemel st sva sik
TS T &HAT 81 3Mc:, HY 3 TE 8

air-to-air missile, enhancing the country's air
defense capabilities. Hence, statement 2 is not
correct.

e LCH ‘Prachand’: It is the first indigenous
Multi-Role Combat Helicopter which has
potent ground attack and aerial combat
capability. Hence, statement 3 is correct.

|
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78. Answer A

The fundamental goal of ‘Mission Defspace’
is to cultivate the advancement of the Indian
Private Space industry by embarking on
challenges that encompass every aspect of a
space mission — from strategic mission
planning to pioneering satellite data analytics.
Hence, statement 1 is correct.

78. 3TXA

TIRF SR &1 gd a&g shake ffRE & &
Ugq ! WA $RA aret gAIfadl b1 A
IRb YR ol sialer IehT &1 AT B
§eral &1 ® - WEfde e dieFr  de)
3t IR ST fawawur g6 | 3ra:, HU 1 Tg
g

: . . o TR SHWY & U SR s wfeesRu
e The nodal authority responsible for Mission . .
. ] 8T HATCRT §1 39 3agsR, 2022 H SHUT &
DefSpace is the Ministry of Defense. It was . o
: . . GRM TG Uy T3t gRT g foar T o)
launched by the Hon'ble Prime Minister .
during DefExpo in October, 2022. Hence, <TG, e 2 !
statement 2 is not correct. 79. ITB
79. Answer B o 5G B3R Wy H ey WAy Bt ¢ SR A
e 5G fighter jets have stealth capabilities and femm ‘IEE SR EARURE A H IS R
can cruise at supersonic speeds without qhd ¢ 1 3T, FUT 1 9
engaging afterburners. Hence, statement 1 is o FE MUY Hel-WILT WTSIHEi P ‘Zhju
correct. SUIS, STH-YE&T, TSR ST emareft SR
e It stands out from fourth-generation (4G) THipd Ufadieg & SR el 4 (4 S &
peers due to its multi-spectral low-observable I J ST 31 3k, HYUF 2 el o
design, self-protection, radar jamming e 5G U =H (ﬁ@h’aF Su-57), © (?:T‘IQ J-20) 3R
capabilities, and integrated avionics. Hence, AR (F-35) > U %"I 3oy, HUF 3 et
statement 2 is correct. TRl
® 5@ jets are possessed by Russia (Sukhoi Su-
57), China (Chengdu J-20), and the US (F-35). 80. SWRA
Hence, statement 3 is not correct. o aml Bl UFpY 3R iy B & forg Iugh
@I O arel fhpiThe Hiordl Tsulse W
80. Answer A e gt €1 g8 e Adee ol
e The cryptographic keys used to encrypt and WWWW%| 3d:, HYT 1 gﬁ%|
decrypt the messages are stored on the o T&dul® Hofl, u rgud, TPWH TH
endpoints. This approach uses public key e RTIEr ot BT ITGNT el 2R R F
encr}'fptlon. Hence, statement 1is correct. T T &1 S gHdT % aﬁ? vl ol w ool
e Public key, or asymmetric, encryption uses a

public key that can be shared with others and
a private key. Once shared, others can use the
public key to encrypt a message and send it to
the owner of the public key. The message can
only be decrypted using the corresponding
private key, also called the decryption key.
Hence, statement 2 is not correct.

IR a1 o IbdT 31 U §R TIE B &
TG, 37 AN foelt TS BT TRHY = 8k X
Taoie Poil & mie @ dom F fo
TdRE Fofl BT JTUNT B Tbd g T B
Fad Iafid ot ot w1 T o= fefpp
forar o war 8, SR fefrmm goit ot @t
a1 2 1 3afee, By 2 I8 Tl B
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&1.

82.

Ans (¢)
e In a recent study published in Nature
Communications, physicists from Purdue

University in the U.S. reported floating
fluorescent nanodiamonds (FNDs) in a high
vacuum and spinning them very fast.

What are FNDs?

e They are nanometre-sized diamonds made of
carbon nanoparticles, produced in a high
temperature and high pressure process.

e FNDs are stable under light and are not toxic
to living things, so they have
applications in high-resolution

many

imaging,

microscale  temperature  sensing,  and
correlative microscopy, among others.

e In biology, scientists use FNDs to track cells

and their progeny over long periods.

Ans (d)

e The UNAIDS director for the Asia Pacific and
other regions has recently said that without
India's effort, it is unlikely that the world will
meet the Sustainable Development Goal of
ending AIDS as a public health threat by
2030.

What is AIDS?

e Acquired immunodeficiency = syndrome
(AIDS) is a term that applies to the most
advanced stages of Human immunodeficiency
virus (HIV) infection.

e HIV is spread from the body fluids of an
infected person, including blood, breast milk,
semen and vaginal fluids. It is not spread by
kisses, hugs or sharing food. It can also spread
from a mother to her baby.

e HIV makes it difficult for the body to fight
infections and there is no cure for AIDS till
now.

e However, Antiretroviral therapy (ART) which
is a combination of HIV medicines is
recommended for everyone suffering with
HIV.

e Although ART can't cure HIV, it can help
people with HIV live longer, healthier lives.
Also, as more people access ART, the
majority of people living with HIV will not
progress to AIDS.
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IR (W)
o "R FRAABRY T USIRIA Th I g
#, e ¥ usy fwfemay & wifrefadl 3

WIREE FeHHey (ThTe)) & I dagH
T RA 3R I8 dgd dolt ¥ gHA BT I <
THUAS! 157
o J Bl HIBUT ¥ g9 AHIHIC AHR B ER T,
S 3= I9HE 3R 3= gaId Uit # Ianfed

gId 5
o THTAS! oI ¥ fRR 8Id § R shifad sl &
SORH, Y& duaH ddgd ok weuath
HISHIRD I ied 3T | TP B3 SN B
o Tiig fage ¥, aTe et srafy a FHiRreBraR
3R ITHT YA B ¢ IRA P oY THUAST
BT I & g

IW (@)
e 4 5 & ¥ el § 5 YR & N &
fS71, I TuraH =gt § 6 gfar 2030 9@ Tgw
H! Graoie WY Ak & =7 § JATE B
& Fod fdbTd A& Bl G B aTgt|
TS 1 87

o UBHHS TISHRIGH RigH (T5¥) & s
? S AE SRESTRRIGH arRy (THengd)
ThHUT & Fe Ield =RV TR AN Sl g

o TIIRA! TYpfid fadd & IR & Rd yarf
Hadr g, S 94, W @1 gy, 3 eiR A
R g A &1 T8 o, ST a1 HieH
TR IR 61 oraT ¢ 1 I8 Al ¥ 39S g o
1 T Thar gl

o TI3TZAl IR & U IwHur § T8 gewd
?W%@?wwmmﬁéwﬁ
|

o T, TERCIaTERE R (TSRS S T3t
zarsll &1 U TUIoH g, Tgasar ¥ Wifgd auft
TNl & fore SRIfa Bl

o TIqId YIRS TASTSA! BT TS gl B el
2 AP g wmemsdt ¥ difsa At @ e,
WY Wi o7 § Aeg @R gHhdl 71 WY g,
S-S 3R T TR b Ug e, Taamsdt
3 difgd aifieir o Ugd B 3R 7t 9|
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83. Ans (¢)

In News: The James Webb Space Telescope
has detected carbon dioxide and hydrogen
peroxide on Charon, Pluto's largest moon.
Statement 1 is correct: Pluto was reclassified
as a dwarf planet in 2006 following the
discovery of other objects in the Kuiper Belt.
Statement 2 is correct: Pluto and Charon
engage in a distinctive orbital dance, rotating
around a central point, unlike a typical planet-
moon relationship.

84. Ans (b)

Statement 1 is correct: Superbugs are bacteria
that are resistant to several types of
antibiotics; they can be fungi as well.

This happens when bacteria change over time
and become resistant to drugs that are
supposed to defeat them and cure the
infections they cause.

Statement 2 is not correct: Antibiotics are
medications that destroy or slow down the
growth of bacteria. Doctors prescribe them to
treat bacterial infections. They do this by
killing bacteria and preventing them from
multiplying. Antibiotics cannot fight viral
infections.

Statement 3 is correct: Alexander Fleming
discovered penicillin, the first natural
antibiotic, in 1928.

85. Ans (¢)
Asteroids

Asteroids, also known as minor planets or
planetoids, are small, rocky bodies that orbit
the Sun.

They are remnants of the solar system’s
formation, composed primarily of rock and
metal.

Location: The majority of asteroids are found
in the main asteroid belt, a region between the
orbits of Mars and Jupiter.

Some asteroids go in front of and behind
Jupiter, which are called Trojans.

Asteroids that come close to Earth are called
Near-Earth Objects (NEOs).

83. I (I

AR H: SR 39 WY ARG 7 Wl & Jad
IS 950 IRF W HEd SRIATRES 3R
BIZS IO RIGITSS BT Udl @A B

FHYT 1 TGl §: IR e B 37 I3 B Wiel
¥ FI1g 2006 H Wel B UH 94 U8 & ®U o
U gifferd fopam T M|

HYF 2 TE 8 Wl 3R A uw ARy wefig
Ia ¥ YW 8, ue Ry ug-dew W6y ¥
faudia, T ot foig & aRT 3R g9d gul

84. IR (M)

FHYT 1 T 8 YR T SRa1 € o Ps
UHR & Uelarifesd qarstt & ufd ufaRidt g
g d ®a W} 8 I&d B

U7 dd BT & 99 S IRAT I F 1Y Feerd
g 3R 39 a3t & ufd uferiel 81 o & 5 3=
WA 3R Id HRU g a1 YHHT HI Sib
FRA gl gt g

DY 2 TE T 8 Ty it qang § S
SFINAT BT Y IRl § AT IS [AH™ B eftmr
PR A 1 SR IHAT F AN P forw
Siae? 3¢ forad g1 3 9 Ran &1 AR 3R
3% Fgd ¥ AHHY TAT Fd gl CCarifeaq
IORA GHHUT ¥ gl 7S qhd |

DY 3 el §: ciaois” TR 7 1928 H Ugelt
Thfae tamfes afAfifem ot @i o1 ot

85. IR (M
&% U8

Y5vE, R oY I8 U1 WHelgs i el S g,
BIe, e s § S g @1 ufeshar wrd g

3 IR Hed & 0 & oa=y &, o T =u
g 3R Ui ¥ T B

R AUYBR &5U8 T &oie s | UMY
O §, o Hel SR geefa B wenel & &
&1 87 81

T YSUT el & AT R WS o €, e
IS 8T STl &1
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86. Ans (a)

Context

e The Haber-Bosch process transformed
agricultural practices and played a significant
role in feeding the growing global population.

What is the Haber-Bosch process?

e The Haber-Bosch process is a crucial
industrial method for synthesizing ammonia
from nitrogen and hydrogen gasses.

e The process involves the reaction of nitrogen
(N2) from the air with hydrogen (H-), derived
from natural gas or other fossil fuels, to
produce ammonia (NHs).

e The gases are mixed and passed over the
catalyst at high temperatures and pressures,
facilitating the formation of ammonia.

e Ammonia produced is also a precursor for
various chemicals, including nitric acid and
explosives.

. Ans (¢)

e Scientists have developed a new technique to
detect cancers by using ultrasound.

What is Ultrasound?

e Ultrasound is a type of sound wave with a
frequency higher than the upper limit of
human hearing, typically above 20,000 hertz
(20 kHz).

e Applications: Ultrasound is commonly used
to;

e Examine the development of a fetus during
pregnancy.

e Diagnose conditions affecting organs like the
heart, liver, kidneys, and gallbladder.

e Monitor blood flow through blood vessels
(Doppler ultrasound).

86. IR (T)

uqT

o BRI Uhar A FN gsfaal & sea A
IR et Afyew et B Raam § Hgayuf
YfirepT TS |

SR-aT ufchar w1 77
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MR H YT PR P TS Hg@yul
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Bl e7. IR (¥

3T 1 Fmfor SreT 8 S 81
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88. Ans (c) . ' [T |8s. IR (3
. fEn News : Tthhf?;% Aggosphem Cﬁeref;kw % o THER H: AR TeHERe NP gaiiie
Xperiment servatory has been .
C

inaugurated at Hanle, Ladakh. E (MAEETQTW PT JGHICT §Id, T H

e Statements 1, 2 and 3 are correct : MACE |UgJ !
Observatory is the largest imaging Cherenkov E ¢ EBQFI 1,2 3R 3 H—Eﬁ <. QOIS quRmen gk
telescope in Asia. s 7 Fed 981 SARHT RADI G &

e It is the highest Cherenkov telescope in the | =] o I8 GMAT $T FGH Sl RABIG CAPMY g, St
world, situated at an altitude of ~4,300 m. -1 ~4,300 Hiex &t WT".‘gF R @ %I

e It is an indigenous project built by BARC with S e T ECIL 3R 3 YRAW 39N Urfer”i &
support from ECIL and other Indian industry TedlT A BARC gRT Rt v sl aider

partners.
e The telescope will advance India's role in

2
o CURDIU FHIHH-X SHYH T YRA & YfFaT
B! M TGN 3R FRAME], b B 3R

cosmic-ray research and study high-energy
gamma rays to better understand the universe's

Rajesh Academy for Civil Examinations

energetic events like supernovae, black holes, X fawpie Sft sEis &t SHoliad geArsi
and gamma-ray bursts. P 98R &7 ¥ IHIH & AW I=-FoT WH
e It promotes scientific research while THIT D7 31T S|
contributing to the socio-economic g TErE & gD -3 b § areM &Rd
development of Ladakh. &Y CEIGED SFTHY I FGraT &l =
89. Ans (d) 89. IR (I)
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e Context: The World Health Organisation
(WHO) has declared that India has eliminated
Trachoma as a public health problem
becoming the third country in the South-East

o T fay Wy e (Ssyuash) 3 G
P g fF URT 3 TV Wy IH™1 F U
T P B @A R a1 § 3R I8 IuaiSy

Asia Region to achieve this milestone. BTN R aTell E‘f\&rUT—Uj TR &7 # AR
About: Trachoma RCERICIE
IR H: cHET

e [t is a disease of the eye caused by infection
with the bacterium Chlamydia trachomatis.

e [t is contagious, spreading through contact
with the eyes, eyelids, nose or throat
secretions of infected people, if left untreated
it causes irreversible blindness.

e WHO has termed Trachoma as a neglected
tropical disease and according to its estimates
around 150 million people worldwide are
affected by Trachoma and 6 million of them
are blind or at risk of visually disabling
complications.

o g 3™ &1 U AT § Sl JaHIgiSar chmfey
SaTY] & FehHur el g1

o UT IHM® g, IhMd Al P 3G, T,
b 1 TS F FG b Judb F hadl 8, IR
A A foar STU | a8 sruRkad-g sfero &1
HRU 71 2|

o TEUIAM A THW H TH IR
Juplesdy AR HR fear § ok I
A & ER gHAT R H T 150
faferm & S @ wuifad § SR IR ¥ 6
faferm @i oY § a1 e dadt Sfeadst &
oifes § 81
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90. Ans (a)

91. Ans (b)

92. Ans (c)

Statement 1 is correct: Silicosis is a lung
disease caused by inhaling fine silica dust,
often found in industries such as mining,
construction, and stone cutting.

It leads to inflammation and scarring of the
lungs, making it difficult to breathe.
Symptoms can include coughing, shortness of
breath, and chest pain, which may develop
years after exposure.

Statement 2 is not correct: Silicosis isn’t
contagious as it is not caused by a virus or
bacteria.

There's no cure for silicosis because the lung
damage can't be reversed.

Statement 1 and 2 are correct: Proteins are
large, complex molecules that play many
critical roles in the body.

They are made up of smaller units called
amino acids, which are linked together in long
chains.

Statement 3 is not correct: There are 20
different types of amino acids, and the specific
sequence in which they are arranged
determines the protein's structure and
function.

In News: The rise of Al-generated synthetic
medical images has been observed.

Statements 1 and 2 are correct: Synthetic
medical images are generated by Al or
computer algorithms without being captured
by traditional imaging devices such as MRI,
CT scans, or X-rays.

These images are entirely constructed using
mathematical models or Al techniques like
generative adversarial networks (GANS),
diffusion models, and autoencoders. It allows
intra-and inter-modality translation, helping
generate missing scans from available data.
Intramodality Translation: Generates synthetic
images within the same imaging modality
(e.g., reconstructing MRI scans).
Inter-Modality Translation: Creates synthetic
images by converting data between different
modalities (e.g., generating CT scans from
MRI data).
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91.
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HYT 1 Tl & iR bwel &) te ad

2 St 7e RifereT 4o & I o ¥ Bt §, o

SRR G, AT 3R TR Bre oI It

Tg et B

T Bhe! § IoH SR U 8 o & o

Y T GfRpt B S g

Tequn H T, I o1 § deap iR I H o

M B Jbd &, S ST & auT &g faefyd

g I&d gl

HY 2 81 T ©: RifceRia deme & §

?ﬂ%wmméﬁﬁm%wqﬁﬁm
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Rt &1 1% 3a T8 § Fiife Bwst

B! &ifd o1 Sl 78T 5 o Iban B

IR (sfh)
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HY 3 TEl T 8 20 ot yeR & o
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far STar € 98 W Bt WA 3R B &Y
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IR (&)
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3T T T g
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93. Ans (d)

Both the statements are not correct: It is an
infectious disease caused by the flea-borne
bacteria Rickettsia typhi.

The disease is also known as endemic typhus,
flea-borne typhus or flea-borne spotted fever.
There is no vaccine currently available against
the disease.

The antibiotic doxycycline is considered
effective in therapy, but early diagnosis is
vital for treatment.

94. Ans (b)

The Delhi High Court has issued directions
aimed at improving the availability of so-
called “orphan drugs”, which are medications
used to treat “rare diseases” — defined by the
World Health Organization (WHO) as a
debilitating, lifelong condition that affects 1 or
fewer people in 1,000.

About

In India, rare diseases are categorised into
three groups based on the nature and
complexity of available treatment options.
Group 1 includes diseases that can be treated
with a one-time curative procedure.

Group 2 diseases require long-term or lifelong
treatment which are relatively less costly and
have shown documented benefits, but patients
need regular check-ups.

Group 3 diseases are those for which effective
treatments are available, but they are
expensive and must often continue lifelong.

In 2021, the National Policy for Rare Diseases
(NPRD) was launched, under which financial
assistance up to Rs 50 lakh is provided to
patients receiving treatment at an identified
Centres of Excellence (CoE).

93. I (8N
o THI HYF TS Tl & U8 fAg-Ifa s
RarcRyr 3wl & BRI §H aTdl Th bMWD

MBI

o I dWRI & wWiRe WY, Uwg-SfHd
TRHY U1 fUg-oifd Wice §@R & w0 §
ST STl B

o 3T IR & AP fhaera Big i Iuas
T3

e JUAR ¥ Ulamifed SiRiamsfaad & gudt
T ST 8, A SwER & forw Sy fAem
Heayqul 3|

94. IR (&M
o T 3= <IRTEg A UGG gAY Tt o
Iy § YR a9 & g F Fdw ot
by 8, o gy dmidl ¥ A F R
JUTNT Pt S dTell gad & - 3y Wy Ie
(S=YUIS) TR T TH goa @xd anh,
3frofia fufa & wu # uRyig forar mar & o
1,000 & 1 91 ITY HH AN BT THIAT DRt

gl

TR H:
o YRAH gAY SR &) Iuds IUAR fadmedt
D UHfa 3R Sfeddr & SMuR R i+ THg! o

aiifepd fopar AT g1

o Tg 1 ¥ 3 duiRar wnfia § e sa e
IR &) ITIRTHS Ufshar § far off Toar gl

o TYE 2 I SRl & fou @i @
efigT IWER P AEhHAT gl § S
3UETHd HH Wlel gl & 3R ST cxardoil
ay ot fowrg 2a € «f JfEl @ Fafa
S Pt MaLghar gidl g

o TUg 3 ! SmIRAT q § oM forg wudt SuarR
IUa g, AfbT I HEN § SR 3R S R
EINEGEIEIHY

e 2021 ¥ gdH I & fau I i
(@deReE) & @ T, e dgd Rifta
ISP bal () F 3a FRM are wil
P 50 9Rd I0Y dF Bt foxiTg Geraar UeH &t
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95. Ans (¢)

About Europa Clipper

e Objective: The mission aims to determine if
Europa, one of Jupiter's moons, has conditions
that could support life.

e Ocean Evidence: Scientific evidence indicates
the presence of a vast, salty ocean beneath
Europa's icy surface, containing more water
than Earth's oceans.

e Significance: Europa Clipper is the largest
spacecraft NASA has ever developed for a
planetary mission and marks NASA's first
dedicated mission to explore an ocean world
beyond Earth.

e Timeline: The spacecraft is set to begin
orbiting Jupiter in 2030, with flybys of Europa
starting in 2031.

96. Ans (b)

e In News: Auroras captured at India's Highest
Observatory in Hanle, Ladakh.

e Statement 1 is correct: Auroras occur when
charged particles from solar winds interact
with Earth's magnetic field.

e Statement 2 is correct: Auroras are primarily
seen in polar regions due to the concentration
of magnetic field lines near the poles.

e Statement 3 not correct: Auroras in the
Northern Hemisphere are called "Northern
Lights" (Aurora Borealis) and in the Southern
Hemisphere, they are called "Southern Lights"
(Aurora Australis).

97. Ans (b)

e Statement 1 is correct: It is a highly
contagious, infectious disease caused by a
bacterium called Corynebacterium
diphtheriae.

e Statement 2 and 3 are not correct: It affects
children from newborns to 16 years of age.

e The bacteria most commonly infects the
respiratory system.

e It makes a toxin that kills healthy tissues in
the respiratory system.

e Treatments: Antibiotics and an antitoxin that
neutralizes the diphtheria toxin. A vaccine is
available.

e It is covered under the Universal
Immunization Program in India.
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Context TR
e NASA has launched the Europa Clipper, to o I R SR b o & St
investigate Jupiter and its moon, Europa. Forw i et effe fopar 2 '

Europa Clipper

e The Europa Clipper is the largest spacecraft
Nasa has built for planetary exploration.

RIUT fRwR
o TR fRIR 11 GRT W1 1 WISl b o S

e [t will take five- and-a-half years to reach its HEIREE HET 3¢ I&[E.IT-'-[%I. ' .
destination, and Clipper will approach Europa o I 3UA Tidad T UgH | WG U el @
at a distance of just 25 km from its surface. IR fFaR a1 Ht Tag I Rk 25 et 3t

& R Ugam|
99. Ans (b) 99. TR (s

e India is nearing the potential elimination of
Kala-azar as a public health problem, having
maintained case numbers below one per
10,000 people for two consecutive years, in
line with WHO criteria for elimination
certification.

e Statement 1 is not correct Visceral
leishmaniasis, commonly known as kala-azar,
is a slow-progressing disease caused by the
protozoan parasite Leishmania donovani in
India.

e [Lcishmania parasites are transmitted by the
bites of infected female phlebotomine
sandflies, which feed on blood to produce
eggs.

e These parasites can be sourced from around
70 animal species, including humans.

e Statements 2,3 and 4 are correct : The term
"kala-azar," meaning "black disease," refers to
the skin discoloration associated with the
infection.

e The disease's elimination target has shifted
over the years, with earlier goals set for 2010,
2015, 2017, and 2020.

The WHO now aims for elimination by 2030.
Historically, states like Bihar, Jharkhand,
West Bengal, and parts of Uttar Pradesh have
reported the highest cases, particularly Bihar,
which accounts for over 70%.

e YRJ UTH UG- WY JA™ & 7 I
BIT-3AGR P GHIRT IHaT & 09 ¢,
IHa- THUH & U Ssgudst AFcs! &
3T, TR & as a% Ufd 10,000 ATl &R
ATdl B S8 T § A I §S ©

o HYT 1 T Tl 7 faka A aie, Ry
AR TR BIA-3WR & =Y § ST o7l g,
YRA § UiCIoN3n WReial aRd=ar SHarT &
PR B drel T it 71fd § dg arelt SRt
2

o AT Welidt Thpfd AE wWieemRT
JSUARS & Pled ¥ Had g, S 313 UaT B
¥ forg Yoa I g

o I WRoidl AT Wigd TIHT 70 UY] Hentadl &
T fHT &1 I&d |

o FHYT 23 3R 4 TG & Usg "HIAI-3WIR" HT
31 el AR B, S WA ¥ St @ &
aferfaRor B Yefifd a8

o IR & I &I A s $B aul § 9ga
T4 ], U84 @& 2010, 2015, 2017 3R 2020
fuifa foew g 2

o  WHO &1 @&l 3§ 2030 & 35 &1 g

o UfRIRI® U Y, f9gR, IRTS, ufyd e 3R
IR U & $© fewl o I & 9ad Sfie
AMA g9l fbT T 8, f¥y wu 9 f9gR 8, ot
70% ¥ 3P B
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100. Ans (a) 100. 3R (Q)

° Ztalterr'lent 1 .and f2 are clorrect: G;laxy: o FHYT 1 3R 2 TS T THIIEAT: TS
alaxies consist of stars, planets, and vast ¥ an GﬁT ﬁq ah? > Rard

clouds of gas and dust, all bound together by S 'H?_: @?s'zf[\a@ e %Fﬁﬁ
gravity. ! E_E xL } i

e The largest contain trillions of stars and can be o TIY 3 H WSl AR g 3R ISP TRRT &
more than a million light-years across. ARG YebT=] Y 4t 3 B Febell B

e The smallest can contain a few thousand stars o U Bl ¥ $© IR dR Bl Fabd g 3R Fad
and span just a few hundred light-years. $S I UH-a9 d% ol Jobd ¢ |

e (Galaxies come in a variety of shapes, mostly o SMHREY IR PRI & ord & e
spirals and ellipticals, as well as those with Iifel 3R SUSTHR, WY & 1 ward
1 derl : lly dubbed : o : P
i:rsesgu;):r erly appearances, usually dubbe RENTE - P TR

e Statement 3 is not correct: Earth is a part of o FUT3WETIE: q%ﬁ ST BT T fowe
the Milky way Galaxy. gl

e It’s a spiral galaxy with a disk of stars o T8 TP Wita SfbrRERm g S 100,000
spanning more than 100,000 light-years. UBTY-aY J 3fIb el dRI B! Th &b B

° Solflr systerp takes al.)out 240 million years to o IR TESd P! SMHREAT P! Had Th &R
orbit the Milky Way just once. TR B B TTHT 240 ffera o @ B
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