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1.

In which of the following phylum, would you place an
animal with a bilaterally symmetrical, triploblastic body
without a true internal cavity (coelom)?

CAPF (ACs) Exam 2020
(a) Porifera (b) Platyhelminthes
(c) Cnidaria (d) Annelida

Answer: (b)

Explanation:

a

a

Porifera

QO It includes organisms with pores; commonly called
sponges. They are mainly found in marine habitats.

Q These are non-motile animals attached to some solid
support.

QO The canal system helps in food acquisition, respiratory
gas exchange and also in excretion.

O These animals are covered with a hard outside layer
or skeleton.

O The body design involves very minimal differentiation
and division into tissues.

O For example, Sycon and Songilla.

Platyhelminthes

O The organisms in phylum platyhelminthes are
triploblastic and are bilaterally symmetrical, i.e., the
left and the right halves of the body have the same
design.

QO There is some degree of tissue formation. However,
there is no true internal body cavity or coelom, in
which well developed organs can be accommodated.

O The body is flattened dorsoventrally (from top to
bottom), which is why these animals are called
flatworms.

Q They are either free-living or parasitic.

O For example, Planareia, Liverflukes and Tapeworm.

Cnidaria

QO These animals are aquatic and diploblastic.

O They exhibit more body design differentiation than
sponges and have cavities in the body.

QO Some of these species live in colonies (corals), while
others have a solitary life-span (Hydra).

Classification of Living
Organisms

O For example, Jellyfish and Sea anemones.
O Annelida

QO These animals are also bilaterally symmetrical and
triploblastic, but in addition they have a true body
cavity.

O Their body surface is distinctly marked out into
segments and they exhibit organ-system level of body
organization.

Q These animals can be aquatic or terrestrial.
O For example, Earthworms and Leeches.
Therefore, option (b) is the correct answer.

2. Which one of the following animals has a three-

chambered heart? CDS Exam (1) 2020
(a) Scoliodon (b) Salamander
(c) Pigeon (d) Human being
Answer: (b)
Explanation:

Q Amphibians like salamanders typically have a three-
chambered heart, with a septate atrium and an
undivided ventricle. Despite the lack of ventricular
septation, deoxygenated and oxygenated blood streams
mostly remain separate as they pass through the heart.
Separation of pulmonary and systemic blood streams
may be achieved due to the action of the spiral septum
within the conus arteriosus.

Q In terms of gross morphology, the salamander heart is
composed of a sinus venosus (SV), atrium, ventricle and
out flow tract (OFT). The SV is supplied by the left and
right common cardinal veins and the posterior cardinal
vein. It is situated dorsal to the atria, and the two
chambers overlap at their anterior and posterior halves,
respectively.

Therefore, option (b) is the correct answer.

3. Alltheindividuals of a particular organism, such as rose
plants, belong to a taxonomic category called

CDS Exam (1) 2020

(a) species (b) genus
(c) family (d) order
Answer: (b)
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Explanation:

a

Taxonomy

O Scientific classification is a method by which biologists
organize living things into groups. It is also called
taxonomy. Groups of organisms in taxonomy are
called taxa (singular, taxon).

QO Theclassification involves a hierarchy of characteristics
in which each hierarchy represents a rank or category.

Kingdom

QO All living things are divided into five kingdoms based
on how they obtain their food, the types of cells that
make up their body, and the number of cells they
contain.

O The five kingdoms are Monera, Protista, Fungi, Plant,
and Animal.

Phylum or Division

QO The phylum in the classification of living organisms
helps to find some kind of physical similarities among
organisms within a kingdom.

O For example, class mammalia belongs to the phylum
Chordata. These organisms are vertebrates, meaning
they have a backbone.

QO The Plant Kingdom is broken down into divisions
instead of phylum. These divisions contain plants that
are similar in physical appearance.

Class

O Ataxonomic group composed of organisms that share
a common attribute but have advanced characters
that make them unique.

QO For example, Arthropod classes include the likes of
insects and arachnids (spiders, mites, and scorpions).

Order

QO It consists of families sharing a set of similar nature
or character.

QO For example, humans belong to the order Primates.

Family

O Family is a taxonomic group of one or more genera
(plural of genus), especially sharing a common
attribute.

QO Organisms belonging to the same family would have
evolved from the same ancestors and share relatively
common characteristics.

O For example, genus Panthera, comprising lion, tiger,
and leopard is put along with genus Felis (cats) in the
same family.

Genus

O Genus comprises a group of related species which
has more characters in common in comparison to
species of other genus.

n Drishti Publications

Prelims Practice Series

O For example, genus Panthera used to denote species
such as Lion (Panthera leo), Tiger (Panthera tigris)
and Leopard (Panthera pardus) which have several
common features among them.

Species
O Species is the basic unit of classification.

O Taxonomic studies consider a group of individuals
which resemble in their morphological and
reproductive characters and interbreed among
themselves and produce fertile offspring as a species.

O Forexample, human beings belong to species sapiens
and genus Homo and thus, Homo sapiens.

Rose, (genus Rosa), a genus of some 100 species of
perennial shrubs in the rose family (Rosaceae).

Therefore, option (b) is the correct answer.

Under the Kingdom Plantae, which of the following
individuals are predominantly aquatic?

CDS Exam (I1) 2020
(b) Algae
(d) Gymnosperms

(a) Bryophytes
(c) Pteridophyta

Answer: (b)

Explanation:

a

a

Bryophytes

O These plants are also called amphibians of the plant
kingdom as they can live on land, but for reproduction
and fertilization, they need water.

O The plant body is commonly differentiated to form
stem and leaf-like structures, however the true root
or shoot system is not developed.

O Mosses, liverworts, hornworts are some common
examples of Bryophytes.

O They usually occur in damp, humid, and shaded
localities. They play an important role in plant
succession on bare rocks/soil.

Algae
O Algae are green undifferentiated plants possessing

chlorophyll for photosynthesis. These are
predominantly aquatic and can make their own food.

O Types of algae include red and green algae, euglenids,
and dinoflagellates.

Pteridophyta

O These plants have well developed differentiated
structures like roots, stem, and leaves as well as
vascular systems (Xylem and Phloem) for movement
of substance across the plant body.

O They neither have flowers nor seeds. Ferns, horse-
tails, marsilea are some common examples of
Pteridophytes.



1. In which part of the cell, the glucose is converted into
pyruvate? CAPF (ACs) Exam 2020
(a) Mitochondria
(b) Nucleus
(c) Cytoplasm
(d) Endoplasmic reticulum

Answer: (c)
Explanation:

QO Glycolysis is a cytoplasmic pathway which breaks down
glucose into two three-carbon compounds and generates
energy. The process glycolysis is used by all cells of the
body for energy generation.

O Glucose is converted into pyruvate in the cytoplasm of
the cell, in aerobic conditions and into lactate in
anaerobic conditions. Pyruvate enters the Krebs cycle
for further energy production.

Therefore, option (c) is the correct answer.

2. Which one of the following cell organelles contains DNA?
CDS Exam (1) 2020

(a) Golgi apparatus

(b) Mitochondrion

(c) Lysosome

(d) Endoplasmic reticulum
Answer: (b)
Explanation:

Q Each mitochondrion is a double membrane-bound cell
organelle with the outer membrane and the inner
membrane dividing its lumen distinctly into two aqueous
compartments, i.e., the outer compartment and the
inner compartment.

Q Theinner compartment is called the matrix. The outer
membrane forms the continuous limiting boundary of
the organelle. The inner membrane forms a number of
infoldings called the cristae towards the matrix. The
cristae increases the surface area. The two membranes
have their own specific enzymes associated with the
mitochondrial function. Mitochondria are the sites of
aerobic respiration. They produce cellular energy in the
form of ATP, hence they are called ‘power houses’ of
the cell.

Cytology

O The matrix also possesses a single circular DNA molecule
and a few RNA molecules.

Therefore, option (b) is the correct answer.

3. Mature sclerenchyma cells have ~ CDS Exam (Il) 2020
(a) cellulose wall and are living
(b) lignified wall and are living
(c) suberized wall and are dead
(d) lignified wall and are dead
Answer: (d)
Explanation:

Q Sclerenchyma is a simple permanent tissue which
provides mechanical stiffness and strength in plants.

Q Itis one of the three fundamental types of tissues. The
other two are the collenchyma and the parenchyma.

Q The cells that make up the sclerenchyma are distinct
from those of collenchyma and parenchyma in having
thick and tough cell wall.

Q Sclerenchyma cells have thick, lignified secondary walls,
lack cell contents at maturity (cells are dead at their
maturity) and occur throughout all plant tissues.

Therefore, option (d) is the correct answer.

4. Which one of the following correctly represents RER?
Combined Geo-Scientist (Pre) Exam 2020

(a) Endoplasmic reticulum having no ribosomes attached
to its surface.

(b) Endoplasmic reticulum having ribosomes attached
to its surface.

(c) Endoplasmic reticulum with rounded vesicles.

(d) Endoplasmic reticulum with Golgi appears on its
surface.

Answer: (b)
Explanation:

QO Endoplasmic reticulum is an organelle found in
eukaryotic cells. About 50% of the total membrane
surface in an animal cell is provided by endoplasmic
reticulum (ER).

Q Endoplasmicreticulum is a network of membranes inside
a cell through which proteins and other molecules move.

Drishti Publications m
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It can either be smooth or rough, and in general its
function is to produce proteins for the rest of the cell to
function. Both types are present in plant and animal cells.
Rough Endoplasmic Reticulum (RER): It is involved in
some protein production, protein folding, quality control
and despatch. It is called ‘rough’ endoplasmic reticulum
because it is studded on its outer surface (the surface in
contact with the cytosol) with ribosomes.

Q The cells specialising in the production of proteins
will tend to have a larger amount of rough ER.
Ribosomes are firmly attached to the outer cytosolic
side of the Rough ER. These are found throughout
the cell but the density is higher near the nucleus and
the Golgi apparatus.

Smooth Endoplasmic Reticulum (SER): It is associated
with the production and metabolism of fats and steroid
hormones. It is ‘smooth’ because it is not studded with
ribosomes and is associated with smooth slippery fats.
The cells producing lipids (fats) and steroid hormones
will have a greater amount of smooth ER.

Therefore, option (b) is the correct answer.

Plastids, in which materials such as starch, oils and
protein granules are stored, are called:
Combined Geo-Scientist (Pre) Exam 2020

(a) Leucoplasts (b) Chromoplasts
(c) Chloroplasts (d) Chromatophores

Answer: (a)

Explanation:

a

a

a

Plastids are double membrane-bound organelles that
are developed from immature plastids, called proplastids.
They are responsible for photosynthesis, storage of
products like starch, and for the synthesis of many classes
of molecules such as fatty acids and terpenes, which are
needed as cellular building blocks and/or for the function
of the plant.

They are divided into three types on the basis of presence

or absence of different pigments namely:
O Chloroplasts: These are green plastids. Chloroplasts
are chlorophyll-containing organelles in plant cells;
they play a vital role by conducting photosynthesis.
O Leucoplast: These are colourless plastids found in
storage organs such as underground stem or root.
These are further categorised into:
® Aleuroplasts or Proteinoplasts: These store
proteins.

® Elaioplasts or Oleosomes: These store lipids or
fats.

® Amyloplasts: These store starch.

m Drishti Publications

Prelims Practice Series

O Chromoplasts: These plastids are variously coloured.
These can be found in flowers, ripened fruits and
others.

Therefore, option (a) is the correct answer.

6. Which of the following features are found in cells of
meristematic tissues in plants?
Combined Geo-Scientist (Pre) Exam 2020

(a) Cells active with thick cellulose walls.

(b) Cells active with little cytoplasm and thin cellulose
walls.

(c) Cells active with dense cytoplasm, thick cellulose
walls, and no nuclei.
(d) Cell active with dense cytoplasm, thin cellulose walls
and prominent nuclei.
Answer: (d)
Explanation:

Q The regions of indefinitely dividing capacity or regions
of unlimited growth are called meristems or meristematic
tissue. These are the cells that divide in order to give rise
to various organs of the plant and keep the plant
growing. Moreover, meristem is a group of cells which
has the power of continuous division. For example,
meristem at apex of stem, root, leaf primordia, etc.

O Meristematic tissues are found in many locations,
including near the tips of roots and stems (apical
meristems), in the buds and nodes of stems, in the
cambium between the xylem and phloem in
dicotyledonous trees and shrubs, under the epidermis
of dicotyledonous trees and shrubs (cork cambium), and
in the pericycle of roots, producing branch roots.

O Characteristics of Meristems or Meristematic Cells
O The shape of these cells may be oval, spherical, and

rounded but are isodiametric (equal size).

These have thin cellulosic walls.

They have dense cytoplasm.

They have no intercellular spaces.

They are with large and prominent nuclei.

0 O0O0O0

They have no reserve food material and further no
Endoplasmic Reticulum and plastids in them.

O Vacuole is small or absent.
Therefore, option (d) is the correct answer.
7. Cells of which one of the following tissues in animals

undergo contraction and relaxation?
Combined Geo-Scientist (Pre) Exam 2020

(a) Muscular tissue (b) Connective tissue
(c) Epithelial tissue (d) Nervous tissue
Answer: (a)
Explanation:



1. After fertilization, the ovule and ovary subsequently

develop to form CAPF (ACs) Exam 2020
(a) seed and fruit respectively
(b) fruit and seed respectively
(c) seed and flower respectively
(d) degenerated ovule and seedless fruit respectively

Answer: (a)

Explanation:

QO Sexual reproduction is the process of fusion of male and
female gamete resulting in the production of a diploid
zygote which ultimately develops into a new organism.
All flowering plants show sexual reproduction.

QO Flowers are the site of sexual reproduction in flowering
plants. A typical angiosperm flower has following parts
arranged in four whorls. They are calyx, corolla,
androecium and gynoecium.

Q Fertilization occurs by male gametes passing into the
ovary via a pollen tube. After fertilization, the ovule
develops into the seed, while the ovary wall develops
into the fruit. Angiosperms have traditionally been
divided into two subclasses: monocots (one seed leaf
per seed) and dicots (two seed leaves per seed).

Therefore, option (a) is the correct answer.

2. Which one of the following statements about the Acacia
tree is/are correct? CAPF (ACs) Exam 2020

1. Ithasalongshallow root system which enables it to
find moisture.

It has thorny leaves to prevent water loss.

It has wide crown so the foliage can absorb the
maximum Sunlight.

Select the correct answer using the code given below:

(a) 1only (b) 2and 3 only
(c) 1and 2 only (d) 1,2and 3
Answer: (d)
Explanation:

QO Acacias are diverse as they are adaptive to deserts and
tropical areas. They are native to Australia, South Africa,
the Southwestern United States, and South and Central
America.

m Drishti Publications
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O Asthey are adaptive to deserts and tropical areas, they
have a long shallow root system which enables them to
find moisture. Hence, statement 1 is correct.

Q Sharp, threatening thorns protect acacia’s precious
leaves from herbivorous (plant-eating) animals. Leaves
are converted into thornsin the dry environments where
it rarely rains. These thorns help them to reduce water
loss. Hence, statement 2 is correct.

Q They can be shrubs or trees of all sizes. However, the
large, umbrella-shaped acacias of the African Savanna
have a wide crown so the foliage can absorb the
maximum Sunlight. Other acacias can be low growing
groundcover or small shrubs. Hence, statement 3 is
correct.

Therefore, option (d) is the correct answer.

3. Which one of the following is the correct sequence of
events during sexual reproduction in plants?
CDS Exam (1) 2020

(a) Seedling, formation of embryo, pollination,
fertilization, division of zygote

(b) Formation of embryo, seedling, pollination,
fertilization, division of zygote

(c) Pollination, fertilization, division of zygote, formation
of embryo, seedling

(d) Seedling, formation of embryo, division of zygote,
pollination, fertilization
Answer: (c)
Explanation:

Q All flowering plants show sexual reproduction. The
correct sequence of events during sexual reproduction
in plants is as follow:

O Pollination
® Transfer of pollen grains (shed from the anther)
to the stigma of a pistil is termed pollination.
® Flowering plants have evolved an amazing array
of adaptations to achieve pollination.
® They make use of external agents to achieve
pollination.
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QO Fertilization

® Pollination does not guarantee the transfer of the
right type of pollen (compatible pollen of the
same species as the stigma). Often, pollen of the
wrong type, either from other species or from
the same plant (if it is self-incompatible), also
lands on the stigma.

® The pistil has the ability to recognise the pollen,
whether it is of the right type (compatible) or of
the wrong type (incompatible).

e |[fitisoftheright type, the pistil accepts the pollen
and promotes post-pollination events that lead
to fertilization. If the pollen is of the wrong type,
the pistil rejects the pollen by preventing pollen
germination on the stigma or the pollen tube
growth in the style.

O Division of Zygote

® After entering one of the synergids, the pollen
tube releases the two malegametes into the
cytoplasm of the synergid. One of the male
gametes moves towards the egg cell and fuses
with its nucleus thus completing the syngamy.

® This results in the formation of a diploid cell, the
zygote. The other male gamete moves towards
the two polar nuclei located in the central cell
and fuses with them to produce a triploid primary
endosperm nucleus (PEN).

® Asthisinvolves the fusion of three haploid nuclei,
it is termed triple fusion. Since two types of
fusions, syngamy and triple fusion, take place in
an embryo sac, the phenomenon is termed
double fertilization, an event unique to flowering
plants.

® The central cell after triple fusion becomes the
primary endosperm cell (PEC) and develops into
the endosperm while the zygote developsinto an
embryo.

O Formation of Embryo

® Embryo develops at the micropylar end of the
embryo sac where the zygote is situated. Most
zygotes divide only after a certain amount of
endosperm is formed.

® Thisisan adaptation to provide assured nutrition
to the developing embryo. Though the seeds
differ greatly, the early stages of embryo
development (embryogeny) are similar in both
monocotyledons and dicotyledons.

® The zygote gives rise to the proembryo and
subsequently to the globular, heart-shaped and
mature embryo.

4.

Plants

O Seedling

® |n angiosperms, the seed is the final product of
sexual reproduction. It is often described as a
fertilised ovule.

® Seeds are formed inside fruits. A seed typically
consists of seed coat(s), cotyledon(s) and an
embryo axis.The cotyledons of the embryo are
simple structures, generally thick and swollen due
to storage of food reserves (as in legumes).

® Mature seeds may be non-albuminous or
exalbuminous. Non-albuminous seeds have no
residual endosperm as it is completely consumed
during embryo development (e.g., pea,
groundnut).

® Albuminous seeds retain a part of the endosperm
as it is not completely used up during embryo
development (e.g., wheat, maize, barley, castor).

Therefore, option (c) is the correct answer.

Which one of the following is the ‘energy currency’ for
cellular processes? CDS Exam (1) 2020
(b) ATP

(d) Pyruvic acid

(a) Glucose
(c) ADP

Answer: (b)

Explanation:

a

Photosynthesis takes place within the chloroplasts (in
the eukaryotes), whereas the breakdown of complex
molecules to yield energy takes place in the cytoplasm
and in the mitochondria (also only in eukaryotes).

The breaking of the C-C bonds of complex compounds
through oxidation within the cells, leading to release of
a considerable amount of energy is called respiration.
The compounds that are oxidised during this process are
known as respiratory substrates.

Usually carbohydrates are oxidised to release energy,
but proteins, fats and even organic acids can be used as
respiratory substances in some plants, under certain
conditions. During oxidation within a cell, all the energy
contained in respiratory substrates is not released free
into the cell, or in a single step.

It is released in a series of slow stepwise reactions
controlled by enzymes, and it is trapped as chemical
energy in the form of ATP (Adenosine Triphosphate).
Hence, it is important to understand that the energy
released by oxidation in respiration is not (or rather
cannot be) used directly but is used to synthesise ATP,
which is broken down whenever (and wherever) energy
needs to be utilised.

Hence, ATP acts as the energy currency of the cell. This
energy trapped in ATP is utilised in various energy-

Drishti Publications m



1. Which one of the following statements is correct?
CAPF (ACs) Exam 2020

(a) Glucose breaks down to CO,, H,0 and energy in all
organisms.

(b) Glucose breaks down into ethanol, CO, and energy
in our muscle cells.

(c) Glucose breaks down into CO,, H,0 and energy in all
aerobic tissues.

(d) Glucose breaks down into lactate and energy in yeast.
Answer: (c)
Explanation:

QO Aerobic respiration is the process of cellular respiration
that takes place in the presence of oxygen gas to produce
energy from food. This type of respiration is common in
most of the plants and animals, birds, humans and other
mammals. In this process, water and carbon dioxide are
produced as end products.

O Glucose is oxidised to release its energy which is then
stored in ATP molecules.

Glucose + oxygen — carbon dioxide + water (+ ATP made)

Therefore, option (c) is the correct answer.

2. During respiration in human beings, the actual place of
gaseous exchange is CAPF (ACs) Exam 2020

(a) Bronchi (b) Nasal passage
(c) Alveoli (d) Trachea
Answer: (c)
Explanation:

Q Alveoliaretiny air sacs at the end of the bronchioles (tiny
branches of air tubes in the lungs).

O The alveoli are where the lungs and the blood exchange
oxygen and carbon dioxide during the process of
breathing in and breathing out. Oxygen breathed in from
the air passes through the alveoli and into the blood and
travels to the tissues throughout the body. Carbon
dioxide travels in the blood from the body’s tissues and
passes through the alveoli to be breathed out.

Q Thus, oxygen and carbon dioxide are exchanged in alveoli
by simple diffusion mainly based on pressure/
concentration gradient. Solubility of the gases as well as

Human Physiology

the thickness of the membranes involved in diffusion are
also some important factors that can affect the rate of
diffusion.

from
pulmonary
artery

capillary
alveolar
membrane

respiratory
membrane

Gases can dissolve
& diffuse between
the lungs and the
circulatory system

Carbon dioxide
diffusesinto alveolus

Oxygen diffuses
into red blood cells

Gas Exchange between Alveoli and Capillaries

Therefore, option (c) is the correct answer.

3. Inhuman body, the hormone which is secreted into blood
and which controls the rate of heart beat is
CAPF (ACs) Exam 2020

(a) Adrenaline (b) Thyroxine

(c) Insulin (d) Testosterone

Answer: (a)
Explanation:

QO Adrenal glands, also known as suprarenal glands, are small,
triangular-shaped glands located on top of both kidneys.
QO The adrenal glands have two parts, each of which makes

a set of hormones and has a different function:

O The outer part is the adrenal cortex. It makes
hormones called corticosteroids that help control salt
and water balance in the body, the body’s response
to stress, metabolism, the immune system, and
sexual development and function.

O The inner part is the adrenal medulla. It makes
epinephrine, also called adrenaline, which increases
blood pressure and heart rate when the body is under
stress. Adrenaline hormone causes the fight-or-flight
response.

Therefore, option (a) is the correct answer.
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4. Which one of the following is the major function of
platelets? CAPF (ACs) Exam 2020
(a) Clotting of blood (b) O, transport
(c) Immunity (d) Phagocytosis

Answer: (a)

Explanation:

Q Platelets are tiny blood cells that help in the formation
of clots in the body to stop bleeding.

QO Platelets are made in our bone marrow, the sponge-like
tissue inside our bones. Bone marrow contains stem cells
that develop into red blood cells, white blood cells, and
platelets.

Q Platelets circulate in the blood and are involved in
hemostasis, leading to the formation of blood clots and
blood coagulation.

Therefore, option (a) is the correct answer.

5. In human beings, certain chemicals which cross the
synapse between nerve cells are released from
CAPF (ACs) Exam 2020
(a) cell body of nerve cell
(b) nucleus of nerve cell
(c) nerve endings, of nerve cell
(d) axon of nerve cell
Answer: (c)
Explanation:

Q Synapse is defined as the point of contact between the
terminal branches of the axon of one neuron (nerve cell)
with the dendrite of another neuron. It is a structure in
the nervous system.

Q The cell that delivers the signal to the synapse is the
presynaptic cell. The cell that will receive the signal once
it crosses the synapse is the postsynaptic cell.

Q There are two types of synapses found in our body:

O Electrical synapses allow the direct passage of ions
and signaling molecules from cell to cell.

QO In a chemical synapse, an action potential in the
presynaptic neuron leads to the release of a chemical
messenger called a neurotransmitter.

O Inachemical synapse, chemicals are released at the end
of the axon, which is caused by the electrical impulse.
These chemicals cross the synapse and similar electrical
impulses are created in the dendrite of the next neuron.
Therefore, it can be concluded that the synapse allows
the delivery of impulses from neurons to other cells.

Q Thisentire process takes place when the neurotransmitter
is diffused at the end points of the axon and towards the
dendrite point of the other neuron. The chemo-receptors
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presentinthe dendron get stimulated and the generation
of signal continues.

Dendron Dendrite
'/ / )24 -

Neuron or Nerve cell
body

Nucleus
-

=~ Nissl's granules

‘) Medullary sheath

——== Neurilemma

Medullated

nerve fibre > —4&————— Node of ranvier

Neural axis with
L g neurofibrils

Terminal

™ Synapse

= Cyton (Cell body)

Nerve Cell

Therefore, option (c) is the correct answer.

6. Which one of the following acids is produced in the
human stomach? CDS Exam (1) 2020

(a) Formic acid
(b) Sulphuric acid
(c) Nitric acid
(d) Hydrochloric acid
Answer: (d)
Explanation:

QO The body’s primary digestant and disinfectant is
Hydrochloric Acid (HCI), which is produced by the
stomach.

Q Ithelpsbody to break down, digest, and absorb nutrients
such as protein. It also eliminates bacteria and viruses
in the stomach, protecting your body from infection.

O Low levels of hydrochloric acid can have a profound
impact on the body’s ability to properly digest and absorb
nutrients. Left untreated, hypochlorhydria can cause
damage to the gastrointestinal (Gl) system, infections,
and a number of chronic health issues.

Therefore, option (d) is the correct answer.



1.

Who among the following scientists introduced the
concept of immunization to the medical world?
CDS Exam (1) 2020

(b) Robert Koch

(d) Carl Linnaeus

(a) Edward Jenner
(c) Robert Hooke

Answer: (a)

Explanation:

a

a

Edward Jenner was born on May 17, 1749 in Berkeley,
Gloucestershire.

He is well known around the world for his innovative
contribution to immunization and the ultimate
eradication of smallpox.

Jenner’s work is widely regarded as the foundation of
immunology—despite the fact that he was neither the
first to suggest that infection with cowpox conferred
specific immunity to smallpox nor the first to attempt
cowpox inoculation for this purpose.

Therefore, option (a) is the correct answer.

Which one of the following is not an epidemic disease?
CDS Exam (1) 2020

(b) Malaria
(d) Elephantiasis

(a) Cholera

(c) Smallpox

Answer: (d)

Explanation:

O The Centers for Disease Control and Prevention (CDC)

defines an epidemic as an unexpected increase in the
number of disease cases in a specific geographical area.
An epidemic is any rise in cases beyond the baseline for
that geographic area. Smallpox, cholera, malaria, yellow
fever, typhoid, measles and polio are some of the worst
epidemics.

Elephantiasis (Lymphatic Filariasis): It is a disfiguring
and disabling disease which is generally acquired in
childhood. In the early stages, though there are either
no symptoms or non-specific symptoms, the lymphatic
system is damaged. Infected persons sustain the
transmission of the disease. The long term physical
consequences are painful swollen limbs (lymphoedema
or elephantiasis).

m Drishti Publications

Nutrition, Human Health &
Diseases

O Most cases of filariasis are caused by the parasite
known as Wuchereria bancrofti. Culex, Aedes and
Anopheles mosquitoes serve as vectors for
W.bancrofti in transmission of the disease. Another
parasite called Brugia malayi also causes filariasis,
transmitted by the vector Mansonia and Anopheles
mosquitoes.

O When an infected mosquito bites a healthy person,
the larvae called microfilariae move into the
lymphatics and lymph nodes and develop into adult
worms and may persist for years. The adult parasite,
in turn, produces more microfilariae. These
microfilariae circulate in the peripheral blood usually
in the night and are sucked by the mosquitoes during
a bite. The same cycle is then repeated in another
healthy individual.

Q Elimination of lymphatic filariasis is possible by
stopping the spread of infection with mass drug
administration (MDA) and protection from mosquito
bites and vector control measures. It is not an
epidemic disease.

Therefore, option (d) is the correct answer.

3. Antibiotic such as penicillin blocks CDS Exam (Il) 2020
(a) cell wall formation in bacteria
(b) RNA synthesis in bacteria
(c) DNA synthesis in bacteria
(d) division in bacteria

Answer: (a)
Explanation:

O Antibiotics are medicines used to treat a wide variety of
infections or diseases caused by bacteria.

O Antibiotics disrupt essential processes or structures in
the bacterial cell. This either kills the bacteria or slows
down bacterial growth.

Q In principal, there are three main antibiotic targets in

bacteria:

O The cell wall or membranes that surround the
bacterial cell.

O The machineries that make the nucleic acids- DNA
and RNA.



Prelims Practice Series

O Blocking protein production in bacteria.

Penicillin (first antibiotic) is a widely used antibiotic
prescribed to treat staphylococci and streptococci
bacterial infections.

Penicillin belongs to the beta-lactam family of antibiotics,
the members of which inhibit bacterial cell growth that
eventually kills the bacteria.

Therefore, option (a) is the correct answer.

Use of polished rice in human diet causes following

diseases UPPCS (Pre) 2020
(a) Rickets (b) Anaemia
(c) Goitre (d) Beriberi

Answer: (d)
Explanation:
Q Beriberi is a chronic dietary disease caused by the

deficiency of vitamin B1 (thiamine). It is a vitamin found
in whole grains, legumes and some meats and fish and
in the husk of the rice.

The disease usually affects the cardiovascular system
(known as wet beriberi) or the nervous system (known
as dry beriberi).

Rice is the staple food in East Asian countries, which are
polished to look white, this is the major reason for
beriberi disease. It lacks the adequate amount of
thiamine that eventually leads to the disease.

Therefore, option (d) is the correct answer.

Which one of the following statements is correct about
the effects of antibiotics on viruses?
NDA & NA Exam (I & 11) 2020

(a) Viruses are “non-living” entities but it can interact
with antibiotics.

(b) Taking antibiotics cures viral infections.

(c) Viruses do not possess metabolic pathways on which
antibiotics can function, whereas bacteria have such
pathways.

(d) Viruses are resistant to antibiotics.

Nutrition, Human Health & Diseases

and make copies of themselves in our body’s cells, unlike
bacteria which attack our body’s cells from the outside.
Viruses cannot reproduce on their own, like bacteria do,
instead they attach themselves to healthy cells and
reprogram those cells to make new viruses. Viruses have
a different structure and a different way of surviving.
Viruses do not have cell walls that can be attacked by
antibiotics; instead they are surrounded by a protective
protein coat.

Therefore, option (c) is the correct answer.

6. Which one of the following statements is not correct?
UPSC CSE (Pre) 2019

(a) Hepatitis B virus is transmitted much like HIV.

(b) Hepatitis B unlike Hepatitis C, does not have a
vaccine.

(c) Globally, the number of people infected with
Hepatitis B and C viruses are several times more than
those infected with HIV.

(d) Some of those infected with Hepatitis B and C viruses
do not show the symptoms for many years.
Answer: (b)
Explanation:

O Hepatitis B is a viral infection that attacks the liver and
can cause both acute and chronic disease. The virus is
transmitted through contact with the blood or other
body fluids of an infected person, much like HIV
transmission.

O A vaccine against Hepatitis B has been available since
1982. The vaccine is 95% effective in preventing infection
and the development of chronic disease and liver cancer,
due to which it came to be known as first ‘anti-cancer’
vaccine.

O According to the WHO data, an estimated 257 million
people are living with Hepatitis B, whereas an estimated
71 million people have chronic Hepatitis C infection.
There were approximately 36.9 million people living with
HIV at the end of 2017 with 1.8 million people becoming

Answer: (c) newly infected in 2017 globally.

Explanation: O Hepatitis C is a liver disease caused by the Hepatitis C

O Viruses are infectious nucleoproteins which are virus, ranging in severity from a mild illness lasting a few

considered to be a transitional group between living
(presence of nucleic acid, ability to multiply within living
host cell) and non-living (absence of protoplasm,
respiration and enzyme system).

Antibiotics are only needed for treating certain infections
caused by bacteria. Viral Infections cannot be treated
with antibiotics.

Viruses do not possess metabolic pathways and are
different to bacteria; viruses actually move into, live in

weeks to a serious, lifelong illness. The Hepatitis C virus
is a blood borne virus and the most common modes of
infection are through exposure to small quantities of
blood. This may happen through drug use, unsafe
injection practices, unsafe health care, and the
transfusion of unscreened blood and blood products.
Sometimes Hepatitis B and C viruses do not show the
symptoms for many years.

Therefore, option (b) is the correct answer.

Drishti Publications m



1. The eukaryotic chromatin is composed of
CAPF (ACs) Exam 2020

(a) DNA only
(b) DNA and Protein
(c) DNA and RNA
(d) RNA and Protein
Answer: (b)
Explanation:

Q Chromatin is a complex of DNA and proteins that forms
chromosomes within the nucleus of eukaryotic cells. The
major proteins in chromatin are called histones. They
act as packaging elements for the DNA.

QO Chromatin is a complex of macromolecules which is
found inside the nucleus of eukaryotic cells. It exists in
two forms: heterochromatin (condensed) and
euchromatin (extended).

Therefore, option (b) is the correct answer.

2. Inhuman beings, the chromosomes that determine birth

of a normal female child are CDS Exam (I1) 2020

(a) one X chromosome from mother and one X
chromosome from father

(b) one X chromosome from mother and one Y
chromosome from father

(c) two X chromosomes from mother and one X
chromosome from father

(d) one X chromosome and one Y chromosome from

father and one X chromosome from mother
Answer: (a)
Explanation:

QO Sex Chromosome are those chromosomes, which are
involved in the determination of the sex of an individual,
while the other chromosomes are called autosomes.

O Human beings have 23 pairs of chromosomes out of
which 22 pairs are autosomes and one pair is sex
chromosomes. The sex chromosomes of human
beings and other mammals are designated by
scientists as X and Y.

Genetics

Q All the ova formed by females are similar in their
chromosome type (22+X). Therefore, females are
homogametic.

O The male gametes or sperm produced by human
males are of two types, (22+X) and (22+Y). Human
males are, therefore, heterogametic.

Q Individuals having two X chromosomes (XX) are female
and individuals having one X chromosome and one Y
chromosome (XY) are male. In this way, it is the presence
or absence of the Y chromosome in a healthy human
that differentiates boy from girl.

O When a healthy human is conceived, it receives one sex
chromosome from the mother and one sex chromosome
fromthe father. Since the mother only has X chromosomes
to give, it is the father’s cells that determine whether
the baby will genetically be a boy or a girl.

Therefore, option (a) is the correct answer.

3. Change in the base sequence within a gene is called
UPPCS (Pre) 2020

(b) Cloning
(d) Breeding

(a) Mutation

(c) Fusion
Answer: (a)
Explanation:

QO Mutation: It is a phenomenon that results in change of
DNA sequences or within genes of an organism. It can
result from DNA copying mistakes made during cell
division, exposure to ionizing radiation, exposure to
chemicals called mutagens, or infection by viruses.

O Cloning: It is a technique used by scientists to generate
an identical gene/DNA of an organism. Cloning happens
naturally as well when a cell replicates itself like bacteria.

Q Fusion: It is the process of combining two or more
different entities into a new entity.

Q0 Breeding: It is an application of genetic principles to
improve the desired quantities and qualities of various
animals, agricultural yield and horticulture.

Therefore, option (a) is the correct answer.
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4. Which one of the following statements regarding histone O RNA viruses mutate faster than DNA viruses, single-
proteins is correct? CDS Exam (1) 2019 stranded viruses mutate faster than a double-strand

(a) Histones are proteins that are presentin mitochondria virus, and genome size appears to correlate negatively

membranes.

(b) Histones are proteins that are presentin the nucleus
in association with DNA.

(c) Histones are proteins associated with lipids in the

with mutation rate.
Therefore, option (a) is the correct answer.

6. Double-helical structure of DNA was given by whom?
UPPCS (Pre) 2018

cytosol. (a) Jacob and Monod (b) Watson and Crick
(d) Histones are proteins associated with carbohydrates (c) H.G.Khorana (d) None of the above
in the cytosol. Answer: (b)
Answer: (b) Explanation:
Explanation: Q Francis Crick and James Watson had given the structure
QO Histone is a protein that provides structural support to of DNA, in 1953. They gave the description of DNA as

a chromosome that is critical in the packing of DNA into
the cell. They’re also very important for regulation of
genes.

In order for very long DNA molecules to fit into the cell
nucleus, they wrap around complexes of histone
proteins, giving the chromosome a more compact shape.
Histones are rich in the basic amino acid residues-lysines
and arginines. Both the amino acid residues carry positive
charges in their side chains. Histones are organised to
form a unit of eight molecules called histone octamer.
Some variants of histones are associated with the
regulation of gene expression.

Therefore, option (b) is the correct answer.

Which one of the following statements explains higher
mutation rate and faster evolution found in RNA virus?
CDS Exam (11) 2018

(a) RNAis relatively unstable compared to DNA.
(b) Virus can multiply only within the living cell of a host.
(c) Metabolic processes are absent in viruses.

(d) Virus can remain latent for a long period.

double-stranded (also known as double helix). This

discovery by both Crick and Watson was published in a

journal named Nature. After this discovery was

published, Watson and Crick and their colleague Maurice

Wilkins won the Nobel Prize in 1962.

O The major features of the Watson and Crick Model are
as follows:

O DNAisadouble-stranded helix, with the two strands
connected by hydrogen bonds.

O Most DNA double helices are right-handed; Only one
type of DNA, called Z-DNA, is left-handed.

O The DNA double helix is anti-parallel, which means
that the 5’ end of one strand is paired with the 3’ end
of its complementary strand (and vice versa).

O Not only are the DNA base pairs connected via
hydrogen bonding, but the outer edges of the
nitrogen-containing bases are exposed and available
for potential hydrogen bonding as well.

Sugar-phosphate
backbone

Phosphorus

Carbon in
sugar-phosphate

Answer: (a)

“backbone”
Explanation:

O The mutation rate of an organism is defined as the
probability that a change in genetic information is passed
to the next generation.

Q Inviruses, a generation is often defined as a cell infection
cycle, which includes attachment to the cell surface,
entry, gene expression, replication, encapsidation, and
release of infectious particles.

O Unlike DNA, RNA is usually single-stranded. Additionally,
RNA contains ribose sugars rather than deoxyribose

2nm

sugars, which makes RNA more unstable and more prone Double Helix Structure of DNA

to degradation. Therefore, option (b) is the correct answer.

@ Drishti Publications
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1. Attriple point the substance co-exists in
CAPF (ACs) Exam 2020
1. Liquid phase 2. Solid phase
3. Vapour phase

Select the correct answer using the code given below:

(a) 1only (b) 1and2only
(c) 2and 3 only (d) 1,2and 3
Answer: (d)
Explanation:

The triple point of a substance is the temperature and
pressure at which three phases (gas, liquid, and solid) of that
substance may coexist in thermodynamic equilibrium. The
processes that are occurring are condensation and vaporization,
sublimation and deposition, and freezing and melting. Hence,
1, 2 and 3 are correct.

Therefore, option (d) is the correct answer.

2. A mixture of sodium chloride (salt) and ammonium
chloride can be separated by CDS Exam (I1) 2020

(b) filtration
(d) distillation

(a) sublimation

(c) chromatography
Answer: (a)
Explanation:

O A mixture of sodium chloride (salt) and ammonium
chloride can be separated by the process of sublimation.
O Sublimation is the transition of a substance directly

from the solid phase to the gas phase without passing
through the intermediate liquid phase.

QO Due to difference in melting points, upon heating
ammonium chloride turns into vapour while sodium
chloride does not and thus the mixture of sodium
chloride and ammonium chloride can be separated.

Therefore, option (a) is the correct answer.
3. Thedye in black ink can be separated by the method of:
Combined Geo-Scientist (Pre) Exam 2020
(b) fractional distillation
(d) chromatography

(a) evaporation
(c) dialysis
Answer: (d)

Matter

Explanation:

QO Chromatography is a process for separating components
or solutes of a mixture. It is the technique used for
separation of those solutes that dissolve in the same
solvent.

O To get the process started, the mixture is dissolved in a
substance called the mobile phase, which carries it
through a second substance called the stationary phase.
The mobile phase may be either a liquid or a gas, while
the stationary phase is either a solid or a liquid.

Q The black ink that we use has water as the solvent and
the dyeis soluble in it. Most black dye-based inks include
a combination of black dye and additional cyan, magenta,
and yellow (CMYK) dyes to create a rich black. As the
water rises on the filter paper it takes along with it the
dye particles. Usually, a dye is a mixture of two or more
colours. The coloured component that is more soluble
in water, rises faster and in this way the colours get
separated.

QO Chromatography is also used to separate pigments from
natural colours and drugs from blood.

Therefore, option (d) is the correct answer.

4. The scattering of a beam of light by colloidal particles is
termed as: Combined Geo-Scientist (Pre) Exam 2020

(a) Thomson effect
(c) Tyndall effect
Answer: (c)

(b) Raman effect
(d) Compton effect

Explanation:

0 The Tyndall effect was first described by 19t century
physicist John Tyndall. The Tyndall Effect is the effect of
light scattering in colloidal dispersion, while showing no
light in a true solution.

Q This effect is used to determine whether a mixture is a
true solution or a colloid. When light is shined through
a true solution, the light passes cleanly through the
solution, however when light is passed through a
colloidal solution, the substance in the dispersed phases
scatters the light in all directions, making it readily seen.

QO The amount of scattering depends on the frequency of
the light and density of the particles.

Drishti Publications gF£&)
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Q Examples of Tyndall Effect Q Bromine (symbol Brand atomic number 35) is a reddish-

O Light being shined through water and milk. The light
is not reflected when passing through the water
because it is not a colloid. It is however reflected in
all directions when it passes through the milk, which
is colloidal.

Q Shining a flashlight into fog or smog; the beam of light
can be easily seen because the fog is a colloid.

Therefore, option (c) is the correct answer.

Which one of the following is not an example of colloids?
Combined Geo-Scientist (Pre) Exam 2020

brown liquid, with a melting point of 265.9 K. Mercury
(symbol Hg and atomic number 80) is a toxic shiny silvery
metal, with a melting point of 234.32 K.

Therefore, option (b) is the correct answer.

Which one of the following statements is correct about
camphor and ammonium chloride?
Combined Geo-Scientist (Pre) Exam 2020

(a) Both of them are inorganic compounds.
(b) Both of them are organic compounds.
(c) Both of them undergo sublimation.

(a) Milk (b) Jelly (d) Camphor is an element but ammonium chloride is a
(c) Tincture of iodine (d) Fog compound.

Answer: (c) Answer: (c)

Explanation: Explanation:

Q Acolloid is a mixture that has particles ranging between O Sublimation is the conversion between the solid and the

1 and 1000 nanometers in diameter, yet are able to
remain evenly distributed throughout the solution. These
are also known as colloidal dispersions because the
substances remain dispersed and do not settle to the
bottom of the container.

In colloids, one substance is evenly dispersed in another.

The substance being dispersed is referred to as being in

the dispersed phase, while the substance in which it is

dispersed is in the continuous phase. For example:

QO Milkis a colloid, in which globs of fat stay suspended
in watery fluid.

Q Jelly is a colloid, in which bits of sweetened fruit sit
suspended in water and a thickener called pectin.

O Fog is a colloid in which drops of liquid water are
spread through the air.

Tincture of iodine is a weak iodine solution having 2 to

7% elemental iodine, along with potassium iodide or

sodium iodide, dissolved in a mixture of ethanol and

water. It is not a colloid.

Therefore, option (c) is the correct answer.

Which one of the following has the similar physical state
with water at room temperature?
Combined Geo-Scientist (Pre) Exam 2020

gaseous phases of matter, with no intermediate liquid
stage.

Substances that undergo sublimation are known as
sublime. Some examples of solids which sublime are
ammonium chloride, camphor, naphthalene and
anthracene.

QO Camphor (Cinnamomum camphora) is an organic
compound which is commonly used in creams,
ointments, and lotions. Camphor oil is used to relieve
pain, irritation, and itching. Camphor is also used to
relieve chest congestion and inflammatory conditions.

O Ammonium chloride (NH,CI) is a white crystalline
solid. Itis a systemic and urinary acidifying salt, which
helps in maintaining the pH and exerts a mild diuretic
effect. This acid forming salt also exerts an expectorant
effect by irritating the mucous membranes and is
used for alleviation of cough.

Therefore, option (c) is the correct answer.

Which one of the following is the correct sequence of
substances having densities in decreasing order?
Combined Geo-Scientist (Pre) Exam 2020

(a) lron, Water, Honey, Air
(b) Iron, Honey, Water, Air

(a) lodine (b) Bromine (c) Iron, Honey, Air, Water
(c) Chlorine (d) Fluorine (d) Water, Iron, Air, Honey
Answer: (b) Answer: (b)
Explanation: Explanation:

Q The International Union of Pure and Applied Chemistry | O Density is the weight of a substance for a specific volume
(lUPAC) defines standard ambient temperature as 25°C or the mass per unit volume of a substance is called
(77 oF, 298.15 K). density_

QO At this temperature and ordinary pressure, only two
elements are liquids - Bromine and Mercury.

Density = Mass/Volume

m Drishti Publications



1. Scattering of a-particles by a thin gold foil suggests the
presence of CDS Exam (1) 2020

(a) electronin an atom
(b) protonin an atom
(c) positively charged nucleus at the centre of an atom
(d) isotopes of gold
Answer: (c)
Explanation:

Q Alpha particles (a) are positively charged and made up
of two protons and two neutrons from the atom’s
nucleus. Alpha particles come from the decay of the
heaviest radioactive elements, such as uranium, radium
and polonium.

Q Ernest Rutherford designed an experiment where fast
moving alpha particles were made to fall on a thin gold
foil. The deflection of a-particles suggests the presence
of a positively charged centre in an atom called the
nucleus.

Therefore, option (c) is the correct answer.

2. The elements of which of the following pairs are isobars?
CDS Exam (1) 2020

(a) *Hand 3H
(b) iHand %H
(c) %Cand %C
(d) %ArandjjCa
Answer: (d)
Explanation:

O Atoms of different elements with different atomic
numbers, which have the same mass number, are known
as isobars.

Q Calcium (Ca) has atomic number 20 and Argon (Ar) has
atomic number 18. The number of electrons in these
atoms is different, but the mass number of both these
elements is 40. That is, the total number of nucleons is
the same in the atoms of this pair of elements. Hence,
Ca and Ar are isobars.

Therefore, option (d) is the correct answer.

Atoms & Molecules

3. The number of water molecules associated with copper
sulphate molecule to form crystals is
CDS Exam (1) 2020

(a) 2 (b) 4
() 5 (d) 6
Answer: (c)
Explanation:

Q Blue crystals of copper sulphate contain water of
crystallisation. These crystals dehydrate on heating to
lose water of crystallisation at a particular temperature
and also change their colour.

| CuSO,.5H,0 —» CuSO,H,0 - CusO, |

Q If the dehydrated copper sulphate solid material is
allowed to cool in air, then it regains blue colour after
gaining water molecules from the atmosphere.

| CusO,+5H0—>CusO,5HO |

Q So, the number of water molecules associated with
copper sulphate molecule to form crystalsis 5, i.e., 5H,0

Therefore, option (c) is the correct answer.

4. Lead nitrate on heating gives CDS Exam (I1) 2020
(a) PbO, and NO,
(b) PbOand NO,
(c) PbO and NO
(d) PbO,and NO
Answer: (b)
Explanation:

O When lead nitrate Pb (NO,), is heated, it decomposes to
lead oxide (PbO), Nitrogen dioxide (NO,) and Oxygen (O,)
which is accompanied by a crackling noise, referred to
as decrepitation.

QO Due to this property, lead nitrate is sometimes used in
pyrotechnics such as fireworks, manufacture of matches
etc.

QO Lead nitrate is toxic, and ingestion of it may lead to acute
lead poisoning. Long-term exposure of it may lead to
neurological and renal problems.

Therefore, option (b) is the correct answer.

Drishti Publications
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5. Which one of the following does not form oxide on
reaction with oxygen? CDS Exam (Il) 2020

(a) Magnesium (b) Lead
(c) Tin (d) Silver
Answer: (d)
Explanation:

Q Magnesium: When magnesium (Mg) reacts with oxygen
(O,), it forms magnesium oxide (MgO) and releases heat.
The reaction also produces a bright light.

2 Mg (s) + 0, (g) - 2 MgO
QO Lead: The surface of metallic lead is protected by a thin
layer of lead oxide, PbO. Only upon heating lead to 600-
800°C does lead react with oxygen to form a lead oxide(
PbO).

| 2Pb(s) + 0 (g) > 2PbO(s) |
Q Tin:Tin (Sn) is stable in the air under ambient conditions

but on heating in air or oxygen, tin reacts with oxygen
to form tin dioxide ( SnO,).

| Sn(s) + 0,(g) - SnO,(s) |
Q Silver: Silver is a very inactive metal. It does not react
with oxygen in the air under normal circumstances. It
does react slowly with sulfur compounds in the air,
however, the product of this reaction is silver sulfide
(Ag,S), a black compound.

Therefore, option (d) is the correct answer.

6. Which one of the following statements about the
properties of neutrons is not correct?

CDS Exam (11) 2020
(a) Neutron mass is almost equal to proton mass.
(b) Neutrons possess zero charge.
(c) Neutrons are located inside the atomic nuclei.
(d) Neutrons revolve around the atomic nuclei.
Answer: (d)
Explanation:

O Anatomisthe fundamental constituent of matter, which
is made up of three subatomic particles i.e., protons,
neutrons, and electrons.

Q The proton with a positive electric charge and neutron
with no charge forms the nucleus of an atom and the
electron with negative charge revolves around the
nucleus.

Q Neutrons are found within the nucleus and mass is
almost equal to proton mass. The rest mass of a neutron
is equal to 1.67493 x 107% kg, while that of protons is
1.67262 x 107 kg.

Therefore, option (d) is the correct answer.

@ Drishti Publications
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7. The radioactive isotope of hydrogen is
CDS Exam (1) 2020

(a) protium (b) deuterium
(c) tritium (d) hydronium
Answer: (c)
Explanation:

O Anisotope isthe variation in the same element that have
same atomic number but different mass number i.e.,
element poses the same number of protons and
electrons but different numbers of neutrons.

Q There are three isotopes of the element hydrogen, i.e.,
hydrogen, deuterium, and tritium. Hydrogen has no
neutron, deuterium has one, and tritium has two
neutrons. The isotopes of hydrogen have, respectively,
mass numbers of one, two, and three.

O Out of three isotopes of the element hydrogen, only
Tritium is radioactive in nature as the number of neutron
is greater than the number of proton which makes
tritium unstable and therefore radioactive.

Q Tritium is a beta-emitting radioactive isotope of
hydrogen. The half-life of the unstable tritium nucleus
is 12.3 years, which is very short on the radioactive time
scale. This comparatively fast disappearance means that
very little tritium can accumulate in any place.

Therefore, option (c) is the correct answer.

8. At a given temperature and pressure, the force of
attraction among the molecules will be highest in case
of: Combined Geo-Scientist (Pre) Exam 2020
(a) helium
(b) sugar
(c) water
(d) carbon tetrachloride

Answer: (b)
Explanation:

O Intermolecular forces are the attractions between
molecules, which determine many of the physical
properties of a substance.

Q In solids, the molecules are tightly packed, hence the
force of attraction between the molecules is also high.
In case of liquids, the molecules are less closely packed
as compared to solids and therefore, the force of
attraction between the molecules in a liquid is less as
compared to solids.

Q The molecules in gases are very loosely packed and are
in continuous random motion. Hence, the force of
attraction is slightly less compared to liquids and very
less compared to solids.



1. Which one of the following produces a red light when
electricity flows through it? CAPF (ACs) Exam 2020

(a) Helium (b) Argon
(c) Nitrogen (d) Neon
Answer: (d)
Explanation:

QO When an electric current is passed through a gas, the
gas emits light. Fluorescent lamps, “neon” signs and
mercury-vapor and sodium-vapor lamps are common
examples of this kind of electric lighting called gas-
discharge lamps. The colors of gas-discharge lamps vary
widely depending on the identity of the gas and the
construction of the lamp.

Q Thelight emitted by a gas, when an electric current flows
through it, results from collisions between atoms in the
gas and electrons of the current.

Q Neon is used primarily in neon lights; stimulating neon
with electricity causes it to emit light. Neon is used in
lights, underwater breathing mixtures, in low-
temperature cooling. When stimulated with electricity,
neon emits red intense light.

Therefore, option (d) is the correct answer.

2. Which one of the following statements about alkaline
earth metals is not true? CAPF (ACs) Exam 2020
(a) Strontium salts burn with a red flame.

(b) Barium metal is used in medicine to examine the
alimentary canal of a patient by X-ray.

(c) Green plants need magnesium in order to make the
chlorophyll that trap the energy from sunlight in
photosynthesis.

(d) Red colour of gemstone Ruby is due to the element
beryllium present in it.

Answer: (d)
Explanation:

Q The alkaline earth metals (beryllium, magnesium,
calcium, strontium, barium and radium) are the second
most reactive metals in the periodic table. They are shiny,
silvery-white, and somewhat reactive at standard
temperature and pressure.

@ Drishti Publications

Classification of Elements

O Ruby is one variety of the corundum mineral species. In
its purest form, the mineral corundumis colorless. Trace
elements that become part of the mineral’s crystal
structure cause variations in its color.

QO Chromium is the trace element that causes ruby’s
red. The strength of ruby’s red depends on how much
chromium is present- the more chromium, the
stronger the red color.

Therefore, option (d) is the correct answer.

3. Magnesium is used in CAPF (ACs) Exam 2020
(a) fireworks to make a bright white light
(b) gemstones in jewellery
(c) examination of alimentary canal of the patient
(d) purification of water
Answer: (a)
Explanation:

QO Magnesium is a lightweight element with the symbol Mg
and atomic number 12. It is a shiny gray solid.

O When magnesiumis used in fireworks, it is used as a fuel.
The presence of a metal fuel in a fireworks mixture will
result in a brighter flame than what is observed from
non-metal fueled mixtures.

O Magnesium, when burnt, creates an intense white flame.
Thus, it is used in fireworks to create white colour.

Therefore, option (a) is the correct answer.

4. Symbol of element was introduced by

CDS Exam (1) 2020
(b) Antoine Lavoisier
(d) Robert Boyle

(a) John Dalton

(c) Jons Jacob Berzelius
Answer: (a)
Explanation:

Q English chemist-physicist John Dalton introduced
symbols to represent the atoms of different elements.

O Inhis 1805 work, “A New System of Chemical Philosophy,”
Dalton propounded the tenets of his atomic theory,
which were:

O All matter are made of atoms.
O The atoms of an element are identical in mass.
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Classification of Elements

O Atoms of different elements have different masses. Q Phosphorus shows valencies of both 3 and 5 and it

O Atoms combine only in small, whole-number ratios depends upon the electronic configuration of the atom.
like 1:1, 1:2, 2:3, etc. Therefore, option (d) is the correct answer.

O Atoms cann.ot be c.reated or destroyed. 8. Name the scientist who was not associated with the work

Therefore, option (a) is the correct answer. of periodic classification of elements?

Identify the correct pair of elements among the following Combined Geo-Scientist (Pre) Exam 2020

which are liquid at room temperature and standard (a) Dmitri Mendeleev

pressure. CDS Exam (l1) 2020 (b) Robert Bunsen

(a) Bromine and fluorine (c) Johann Wolfang Dobereiner

(b) Mercury and rubidium (d) John Newlands

(c) Bromine and thallium Answer: (b)

(d) Bromine and mercury Explanation:

Answer: (d) Q The modern periodic table arranges the elements by

Explanation: their atomic numbers and periodic properties.

Q For scientific purposes, the standard room temperature Q

is considered between 20 and 26 degrees Celsius, with
an average temperature of 23 degrees Celsius or 73.4
degrees Fahrenheit.

At this temperature and standard pressure (760 mmHg),
only two elements are liquids, i.e., Bromine and Mercury.
Bromine (symbol Br and atomic number 35) is a reddish-
brown liquid, with a melting point of 265.9 K. Mercury
(symbol Hg and atomic number 80) is a toxic shiny silvery
metal, with a melting point of 234.32 K.

Therefore, option (d) is the correct answer.

Silver articles turn black when kept in the open for longer
time due to the formation of CDS Exam (I1) 2020

(@) Hs (b) Ags
(c) AgSO, (d) Ag,S

Answer: (d)
Explanation:
Q Silver (Ag) tarnishes or it turns dark when kept in the

open for a longer time due to the formation of silver
sulphide as a result of the chemical reaction of silver with
hydrogen sulfide (H,S) which is present in the air.

The reaction can be illustrated as: Ag + H,S - Ag.,S+ H,
and the phenomenon is called corrosion.

Therefore, option (d) is the correct answer.

The valency of phosphorus is CDS Exam (Il) 2020

Several scientists worked over almost a century to
assemble the elements into this format, they include:

O Russian chemist, Dmitri Mendeleev came up with a
predictive version of the periodic table of elements.
He jotted down the symbols for the chemical
elements, putting them in order according to their
atomic weights and inventing the periodic table.

O German physicist Johann Wolfang Dobereiner
observed similarities in physical and chemical
properties of certain elements. He arranged them in
groups of three in increasing order of atomic weight
and called them triads.

Q British chemist John Newlands was the first to
arrange the elements into a periodic table with
increasing order of atomic masses. He found that
every eight elements had similar properties and
called this the law of octaves. He arranged the
elements in eight groups but left no gaps for
undiscovered elements.

In 1860, Robert Bunsen and Gustav Kirchhoff discovered

two alkali metals, Cesium and Rubidium. Robert Bunsen

created the Bunsen burner for use in flame tests of
various metals and salts.

Therefore, option (b) is the correct answer.

Match List-I with List-Il and select the correct answer
from the codes given below the lists:

(@) 2,3 (b) 3,4 UPPCS (Pre) 2020
(c) 4,5 (d) 3,5 List-| List-1I

Answer: (d) (Metal) (Property)

Explanation: A. Sodium 1. Good conductor of electricity

Q Thevalency of an elementis the numper of.electrons an B. Mercury 2. Liquid at room temperature

atom of the element uses to combine with atoms of .
other elements. It is the combining power of an atom of C. Silver 3. Poor conductor of heat
the element. D. Lead 4. Can be easily cut with knife

Drishti Publications p#X]
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1. Match List-I with List-1l and select the correct answer
using the code given below the Lists:

CDS Exam (1) 2020

List-1 List-1l
(Name) (Formula)
A. Bleaching powder 1. NaHCO,
B. Baking soda 2. Na,CO,.10H,0
C. Washing soda 3. Ca(OH),
D. Slaked lime 4. Caocl,
Code:
A B C D
(a) 4 1 2 3
(b) 4 2 1 3
() 3 2 1 4
(d) 3 1 2 4
Answer: (a)
Explanation:
Compound Remarks
Bleaching Bleachi.ng powder. is produced by
powder t’he action of chlorine 'on dry sIake'd
(A4) lime [Ca(OH),]. Bleaching powder is
represented as CaOCl,.
Baking soda | The chemical name of the baking soda is
(B-1) sodium hydrogen carbonate (NaHCO,).
Washing Sodigm car!aonate can be obt.ainf-:'d by
soda heating baking soda; recrystallisation of
(c2) sodium carbonate .gives washi.ng soda
(Na,CO,.10H,0). It is also a basic salt.
Slaked lime | Calcium hydroxide (Ca(OH),) or slaked
(D-3) lime is an odorless white granule.

Therefore, option (a) is the correct answer.
2. Asolution having pH equal to zero is known as
CDS Exam (1) 2020
(a) highly alkaline solution
(b) highly acidic solution
(c) weakly acidic solution
(d) neutral solution

@ Drishti Publications

Acids, Bases & Salts

Answer: (b)

Explanation:

0 pHis the range to measure the acidic/basic property of
water from 0 to 14.

QO Itis a measure of the relative amount of free hydrogen
and hydroxyl ions in the water. Water that has more free
hydrogen ions is acidic, whereas water that has more
free hydroxyl ions is basic.

Q The pH runs from 0 (strongly acidic) through 7 (neutral)
to 14 (strongly alkaline).

Therefore, option (b) is the correct answer.

3. When air is blown from the mouth into a test tube
containing limewater, the limewater turns milky. This is
due to the presence of CDS Exam (1) 2020

(a) water vapour (b) oxygen

(c) carbon dioxide (d) carbon monoxide

Answer: (c)
Explanation:

When air is blown from our mouth, it contains carbon
dioxide. The turning of lime water into milky is a standard
test of carbon dioxide. Carbon dioxide reacts with limewater
(a solution of calcium hydroxide, Ca(OH),), to form a white
precipitate (appears milky) of calcium carbonate, CaCO,.
Adding more carbon dioxide results in the precipitate dissolving
to form a colourless solution of calcium hydrogen carbonate.

Therefore, option (c) is the correct answer.

4. Which one of the following oxides shows both acidicand

basic behaviour? CDS Exam (I1) 2020
(a) Zinc oxide (b) Copper oxide
(c) Magnesium oxide (d) Calcium oxide
Answer: (a)
Explanation:

O An amphoteric oxide is an oxide that can act as either
an acid or base in a reaction to produce salt and water.

O Amphoterism depends on the oxidation states available
to a chemical species. Because metals have multiple
oxidation states, they form amphoteric oxides and
hydroxides.
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Q Many metals (such as copper, zing, tin, lead, aluminum,
and beryllium) form amphoteric oxides or hydroxides.

Q This reactivity can be used to separate different cations,
such as zinc, which dissolves in base, from manganese,
which does not dissolve in base.

Therefore, option (a) is the correct answer.

5. Which one of the following is the correct sequence of
change in colours when a turmeric stain on white clothes
is scrubbed by soap and then washed with water?

NDA & NA Exam (I & 11) 2020
(a) Yellow — pink — blue
(b) Yellow — reddish brown — yellow
(c) Yellow — reddish brown — blue
(d) Yellow — blue — pink
Answer: (b)
Explanation:

QO When a turmeric stain on white clothes is scrubbed by
soap and then washed with water, a change in colour
takes place because turmericis a natural colour indicator
and it changes its colour in the acid medium as well as
in base medium.

QO When turmericis combined with any base liquid, it turns
red. Hence, soap is basic in nature and it changes its
colour to red.

O When the cloth is washed with water again and the soap
is removed, then the yellow colour of the stain reappears
to yellow.

Q So, in this case the correct sequence of change in colours
is yellow - reddish brown - yellow.

Therefore, option (b) is the correct answer.

6. Chalk and marble are different forms of
NDA & NA Exam (I & 1) 2020
(a) Calcium hydrogen carbonate
(b) Calcium carbonate
(c) Calcium acetate
(d) Sodium carbonate
Answer: (b)
Explanation:
QO Calcium carbonate is the salt of calcium with formula
CaCo,.
QO Calcium carbonate is a white fluffy powder. It is almost
insoluble in water. When heated to 1200K, it decomposes
to evolve carbon dioxide.

QO Itoccursinnature in several forms like limestone, chalk,
marble, etc. It can be prepared by passing carbon dioxide
through slaked lime or by the addition of sodium
carbonate to calcium chloride.

Acids, Bases & Salts

Q Calcium carbonate is used as a building material in the
form of marble and in the manufacture of quicklime.
Calcium carbonate along with magnesium carbonate is
used as a flux in the extraction of metals such as iron.

Therefore, option (b) is the correct answer.
7. Vinegar is also known as NDA & NA Exam (I & 11) 2020
(b) nitric acid
(d) tartaric acid

(a) ethanoic acid

(c) sulphuric acid
Answer: (a)
Explanation:

O Ethanoic acid is another name for acetic acid, which is
popularly known as the active ingredient in vinegar.

O Acetic Acid is an acidic, colourless liquid and organic
compound with the chemical formula CH;COOH. Itis the
second simplest carboxylic acid.

O Acetic acid is the main component of vinegar, which
contains 4 to 18% acetic acid. It is used as a food
preservative and food additive.

Therefore, option (a) is the correct answer.

8. At nearly 70°C, sodium bicarbonate shows the property
of gradually decomposing, which makes it usable in
bakery products. The product of decomposition
responsible for this use of sodium bicarbonate is

NDA & NA Exam (I & 1) 2020

(b) Hydrogen
(d) Oxygen

(a) Carbon dioxide

(c) Water vapour
Answer: (a)
Explanation:

O Atabout 70°C, sodium bicarbonate shows the property
of gradually decomposing, which makes it usable in
bakery products. The product of decomposition
responsible for this use of sodium bicarbonate is carbon
dioxide.

Q Sodium bicarbonate is a white, crystalline powder that
is commonly used as a pH buffering agent, an electrolyte
replenisher, systemic alkalizer and in topical cleansing
solutions.

Therefore, option (a) is the correct answer.
9. Which one of the following was the first mineral acid
discovered? NDA & NA Exam (I & 11) 2020
(b) Hydrochloric acid
(d) Phosphoric acid

(a) Sulphuric acid

(c) Nitric acid
Answer: (a)
Explanation:

Q A mineral acid is an acid derived from an inorganic
compound that dissociates to produce hydrogen ions
(H*) in water. It is also known as inorganic acid.

Drishti Publications @



1. Which one of the following is not a heterocyclic aromatic
compound? CAPF (ACs) Exam 2020
(a) Tropolone
(b) Furan
(c) Thiophene
(d) Pyridine

Answer: (a)
Explanation:

QO A heterocyclic aromatic compound is an organic
compound in which one or more of the carbon atoms in
the backbone of the molecule has been replaced by an
atom other than carbon. Typical hetero atoms include
nitrogen, oxygen, and sulfur.

O Pyridine (C.HN), pyrrole (C,H.N), furan (C,H,0), and
thiophene (C,H,S) are an examples of heteroaromatic
compounds.

Q Tropolone is a cyclic ketone with the formula C;Hs0. A
seven-membered aromatic ring compound. It is
structurally related to a number of naturally occurring
antifungal compounds.

Therefore, option (a) is the correct answer.

Carbon & its Compounds

In diamond, each carbon atom is bonded to four other
carbon atoms forming a rigid three-dimensional
structure. In graphite, each carbon atom is bonded to
three other carbon atoms in the same plane giving a
hexagonal array and placed in layers one above the other.

These two different structures result in diamond and
graphite having very different physical properties even
though their chemical properties are the same.

Diamond is the hardest substance known while graphite
is smooth and slippery.

In a graphite molecule, one valence electron of each
carbon atom remains free, thus making graphite a good
conductor of electricity. Whereas in diamond, there is
no free electron thus diamond is a bad conductor of
electricity.

Therefore, option (b) is the correct answer.

Which one of the following is termed as ‘Dry ice’?
NDA & NA Exam (Il) 2019
(a) Ice present in ice-cream
(b) Solid water at Antarctica
(c) Solid state of carbon dioxide
(d) Solid water of ionosphere

2. Which one of the following statements about diamond

and graphite is not correct? NDA & NA Exam (Il) 2019

(a) Diamond has a tetrahedral structure, whereas
graphite has a hexagonal planar structure.

(b) Both physical and chemical properties of diamond
and graphite are different.

(c) Graphite is soft but diamond is hard.

(d) Graphite is a good conductor of electricity while
diamond is not.

Answer: (b)
Explanation:

O The element carbon occurs in different forms in nature

with widely varying physical properties. Both diamond
and graphite are formed by carbon atoms, the difference
liesin the manner in which the carbon atoms are bonded
to one another.

Answer: (c)
Explanation:

Q Dryiceis basically solidified carbon dioxide (CO,). Unlike
ordinary ice, it does not melt into a liquid but changes
directly into CO, gas i.e. it sublimates from solid form to
directly into gaseous form.

Q Itis manufactured by compressing and cooling gaseous
CO, under high pressure to initially produce liquid CO,.
The liquid is then allowed to expand under a reduced
pressure to produce CO, snow, and finally, this snow is
compressed by a hydraulic press into convenient dry ice
blocks, slices or pellets.

Q Dry Ice is often used as an alternative to refrigeration
for foodstuffs and medical supplies due to its extremely
low temperature of -78°C. In addition, special dry ice
pellets are used for industrial cleaning.

Therefore, option (c) is the correct answer.

Drishti Publications @
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4,

Which one of the following is not true for the form of
carbon known as diamond? CDS Exam (I1) 2018

(a)
(b)

It is harder than graphite.

It contains the same percentage of carbon as
graphite.

(c) Itis a better electric conductor than graphite.
(d)

It has different carbon to carbon distance in all
directions.

Answer: (c)

Explanation:

a

Strength: Diamond and Graphite are both composed of
carbon. Diamonds are the hardest known natural
substance.

Percentage of Carbon: Both graphite and diamond are
the allotropes of carbon. So, 0.1 g of the diamond will
contain the same number of carbon atoms as thatin 0.1
g of graphite.

Electricity Conduction: Graphite can conduct electricity
as the electron structure it carries allows one valence
electron of every atom to remain free.

O While the diamond comprises a covalent bond and
therefore, no electron is free to allow the electricity
to conduct. Thus, it does not contain any delocalized
electrons. Diamond is a good insulator.

Carbon to Carbon Distance: Graphite has a layered,

planar structure. In each layer, the carbon atoms are

arranged in a hexagonal lattice with a separation of 0.142

nm, and the distance between planes (layers) is 0.335

nm. However, carbon atoms in diamonds are covalently

bonded and are arranged in a three-dimensional
tetrahedral structure. All bonds are of the same length,

0.154 nm.

Therefore, option (c) is the correct answer.

Graphene is UPPCS (Pre) 2018
(a) An alloy of carbon

(b) Nano structure of carbon

(c) Isotope of carbon

(d) None of the above

Answer: (b)

Explanation:

Q Graphene is a form of carbon allotrope consisting of

planar sheets which are one atom thick carbon atoms
arranged in a honeycomb-shaped (hexagonal) lattice. It
is a nano-structure of carbon.
Graphene is stronger than steel and is optically
transparent. It is a good conductor of heat (at room
temperature) and electricity.

Therefore, option (b) is the correct answer.

@ Drishti Publications
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(d)

Prelims Practice Series

How is carbon black obtained?

NDA & NA Exam (I) 2018
By heating wood at high temperature in absence of
air.

(a)

By heating coal at high temperature in absence of
air.

(c) By burning hydrocarbons in a limited supply of air.

By heating coal at high temperature in the presence
of air.

Answer: (c)

Explanation:

a

Carbon black is a powdered form of elemental carbon
manufactured by the controlled vapour-phase pyrolysis
of hydrocarbons. Carbon black is one of the most stable
chemical products.

During incomplete combustion of hydrocarbons with
insufficient amount of air or oxygen, carbon black is
formed which is used in the manufacture of ink, printer
ink, black pigments and as filters.

Therefore, option (c) is the correct answer.

Which one of the following properties is not true for

graphite? NDA & NA Exam (I) 2018

(a) Hybridisation of each carbon atom is sp3.

(b)

(c) Electrons are delocalized over the whole sheet of
atoms.

Hybridisation of each carbon atom is sp?.

(d)

Each layer is composed of hexagonal rings.

Answer: (a)
Explanation:

a

Linus Pauling introduced the concept of hybridisation.
According to him the atomic orbitals combine to form a
new set of equivalent orbitals known as hybrid orbitals.
Unlike pure orbitals, the hybrid orbitals are used in bond
formation.

The phenomenon is known as hybridisation which can
be defined as the process of intermixing of the orbitals
of slightly different energies so as to redistribute their
energies, resulting in the formation of new sets of
orbitals of equivalent energies and shape.

Graphite is smooth and slippery. It has a layered
structure held by Van der Waals forces. Each layer is
composed of planar hexagonal rings of carbon atoms.

Each carbon atom in a hexagonal ring undergoes sp?
hybridisation and makes three sigma bonds with three
neighbouring carbon atoms.

Fourth electron forms a m bond. The electrons are
delocalised over the whole sheet. Electrons are mobile
and, therefore, graphite conducts electricity along the
sheet.






1. Oil and water do not mix because of the property of
CAPF (ACs) Exam 2020

(a) bulk modulus

(b) shear strain

(c) volume effect

(d) surface tension
Answer: (d)
Explanation:

Q Water molecules are made up of two hydrogen atoms
and one oxygen atom each. Since only opposites attract,
the water molecules stick to each other. Polar molecules
only dissolve in polar solvents.

Q QOil is made up of non-polar molecules having negative
charges, or electrons, surrounding the molecule.

Q Molecules of oil are bigger than that of water and
therefore do not mix easily. On the other hand molecules
of water are polar, i.e. itis positively charged at one end
and negatively charged at the other whereas oil
molecules do not have; as a consequence they tend to
stay away from water molecules. Therefore, oil and
water do not mix together.

Q QOil haslower surface tension than water and reduces the
surface tension. The layer of water molecules and layers
of oil molecules balance force between the two interfaces
reducing the surface tension at the water surface.

Therefore, option (d) is the correct answer.

2. Which one of the following statements for an object
falling freely under the influence of gravity is correct?
CAPF (ACs) Exam 2020

(a) Zero acceleration always implies-zero velocity.

(b) Zero acceleration has no relation with die velocity of
the object.

(c) Zero velocity at any instant necessarily means zero
acceleration at that instant.

(d) Acceleration is constant all throughout the free fall.
Answer: (d)
Explanation:

Q Free fall is the motion of a body where its weight is the
only force acting on an object.

Force, Motion & Gravitation

O The acceleration of free-falling objects is called the
acceleration due to gravity, since objects are pulled
towards the center of the earth.

Q Ifairresistance and friction are negligible, then in a given
location (because gravity changes with location), all
objects fall toward the center of Earth with the same
constant acceleration, independent of their mass, that
constant acceleration is gravity.

Q The acceleration due to gravity is constant on the surface
of the Earth and has the value of 9.80 ms™.

Therefore, option (d) is the correct answer.

3. Which one of the following statements regarding motion
is correct? CAPF (ACs) Exam 2020

(a) All the periodic motions are necessarily simple
harmonic.

(b) All the simple harmonic motions are necessarily
periodic motions.

(c) Thereisno correlation between the simple harmonic
motions and the periodicity of motion.

(d) The relation between the simple harmonic motion
and periodic motion depends upon the mass of
object undergoing the motion.

Answer: (b)
Explanation:

Simple harmonic motion is a type of periodic motion, in
which a particle moves to and fro repeatedly about a mean
position under a restoring force which is always directed
towards the mean position.

Therefore, option (b) is the correct answer.

4. Which one of the following statements with regard to
Newton’s third law of motion is not correct?
CAPF (ACs) Exam 2020

(a) Force never occurs singly in nature.

(b) When the earth pulls a stone downwards due to
gravity, the stone exerts a force on the earth.

(c) There is a cause-effect relation implied in the third
law.

(d) Thereis no cause-effect relation implied in the third
law.

Answer: (c)
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Explanation:
Newton Third Law of Motion

a

a

To every action, there is always an equal and opposite
reaction.

Forces always occur in pairs. Force on a body A by B is
equal and opposite to the force on the body B by A.

There is no cause effect relation implied in the third law.
The force on A by B and the force on B by A act at the
same instant. By the same reasoning, any one of them
may be called action and the other reaction.

Hence, as per the third law, the stone exerts an equal and
opposite force on the earth. Since the earth is massive
and the effect of a small force on its motion is negligible.

Therefore, option (c) is the correct answer.
The unit of the force constant k of a spring is
CDS Exam (1) 2020
(b) N/m
(d) N/m?

(a) N—m
(c) N—-m?

Answer: (b)

Explanation:

a

Hooke’s law of elasticity is an approximation that states
that the extension of a spring is directly proportional to
the load applied to it. Many materials obey this law as
long as the load does not exceed the material’s elastic
limit.

Hooke’s law says that stress is directly proportional to

strain.

O where, xis the displacement of the spring’s end from
its equilibrium position (a distance, in Sl units: meters);

O Fisthe restoring force exerted by the spring on that
end (in Sl units: N or kgem/s?); and

Q ks a constant called the rate or spring constant (in
Sl units: N/m or kg/s?).

Therefore, option (b) is the correct answer.

If the distance between two objects is increased by two
times, the gravitational force between them will

CDS Exam (1) 2020
(a) remain same
(b) increase by two times
(c) decrease by two times
(d) decrease by four times

Answer: (d)

Explanation:

QO Gravitation is a phenomenon where every object in the

universe attracts each other by virtue of their masses.

@ Drishti Publications
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However, the strength of the gravitational force reduces
quickly with distance.

As per the Universal Law of Gravitation, every object
attracts every other object with a force that is proportional
to the product of their masses and inversely proportional
to the square of the distance between them.

As force due to gravity is inversely proportional to the
square of the distance between two masses, thus if we
double the distance between two masses, the gravitational
force will decrease by four times the original value.

Therefore, option (d) is the correct answer.

Which one of the following statements is true regarding
the time period (T) of oscillation of a simple pendulum?
Combined Geo-Scientist (Pre) Exam 2020

(a) Tincreases withincrease inlength of the pendulum.
(b) T depends on the mass of the pendulum bob.

(c) Tdecreaseswithincrease in length of the pendulum.
(d) Tisindependent of the length of the pendulum.

Answer: (a)

Explanation:

Q

a

The simple pendulum is a mechanical system that moves

in an oscillatory motion.

The period of a simple pendulum is TzZn\/E , Where
g

Lis the length of the string and g is the acceleration due

to gravity.

The only things that affect the time period (T) of a simple

pendulum are its length and the acceleration due to

gravity. The period is completely independent of other

factors, such as mass.

The equation clearly indicates that the time period (T)

of oscillation is directly proportional to the length of the

string of the pendulum. Thus, T increases with increase

in length of the pendulum.

Therefore, option (a) is the correct answer.

A liquid is kept in a glass beaker. Which one of the
following statements is correct regarding the pressure
exerted by the liquid column at the base of the beaker?

NDA & NA Exam (I & I1) 2020

The pressure depends on the area of the base of the
beaker

(a)

(b)
(c) The pressure does not depend on the density of the
liquid

The pressure depends on the height of liquid column

(d)

The pressure neither depends on the area of the base
of the beaker nor on the height of liquid column

Answer: (b)



1. Latentheat corresponds to the change in heat at constant
CAPF (ACs) Exam 2020
(a) temperature only
(b) volume only
(c) pressure only
(d) temperature, volume and pressure
Answer: (a)
Explanation:

QO Latent heatis defined as the heat or energy absorbed or
released by a substance during a change in its physical
state (phase) that occurs without changing its
temperature.

Q According to the First Law of thermodynamics, Energy
can neither be created nor be destroyed but can be
converted from one form to another. When latent heat
is supplied to the material, the heat (energy) absorbed
by the material is utilized to break the bonds and the
phase of material changes l.e. from solid to liquid to gas.

QO Latent heatisrelated to a heat property called enthalpy.
As far as the mechanism is concerned, latent heat is the
work that is needed to overcome the attractive forces
that hold molecules and atoms together in a substance.

Therefore, option (a) is the correct answer.
2. Ifxis the temperature of a system in Kelvin and y is the

temperature of the system in °C, then the correct relation
between them is CDS Exam (1) 2020

(a) x=273-y (b) x=273+y
(c) x=173 +y (d) x=173-y
Answer: (b)
Explanation:

Q Celsius temperature scale, also called centigrade
temperature scale, is the scale based on 0 for the freezing
point of water and 100 for the boiling point of water.
The Celsius scale is in general use wherever metric units
have become accepted, and it is used in scientific work
everywhere.

Q Kelvin temperature scale is the base unit of
thermodynamic temperature measurement in the
International System (SI) of measurement. The Kelvin

@ Drishti Publications

Heat

temperature scale uses the same size degree as Celsius,
but has its zero set to absolute zero (the theoretical
temperature at which the molecules of a substance have
the lowest energy). To convert from Celsius to Kelvin,
we add 273.15 to the Celsius reading.

Q Thus, as per the question, x =273 +y or K= 273+C.
Therefore, option (b) is the correct answer.

3. Therate of evaporation of liquid does not depend upon:
CDS Exam (Il) 2019

(a) temperature
(b) its surface area exposed to the atmosphere
(c) its mass
(d) humidity
Answer: (c)
Explanation:

QO The phenomenon of change of a liquid into vapours at
any temperature below its boiling point is called
evaporation.

QO Factors affecting the rate of evaporation of liquid are:

O Temperature: The rate of evaporation also increases
as the temperature increases, which is directly
proportional to each other.

O Surface Area: The rate of evaporation increases as
the surface area increases which is also directly
proportional to each other.

O Humidity: The rate of evaporation decreases with an
increase in humidity. Humidity and the rate of
evaporation are inversely proportional to each other.

O Wind Speed: Increase in wind speed results in
increased evaporation. Wind speed and rate of
evaporation are proportional to each other.

Therefore, option (c) is the correct answer.

4. Rate of evaporation increases with: CDS Exam (Il) 2019
(a) anincrease of surface area
(b) anincrease in humidity
(c) adecrease in wind speed
(d) a decrease of temperature
Answer: (a)
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Explanation:

a

Evaporation is the process by which an element or
compound transitions from its liquid state to its gaseous
state below the temperature at which it boils.

It is affected by various factors like surface area,
temperature, wind speed, humidity etc.

Each factor affects the rate of evaporation individually
such as increase in surface area increases the rate of
evaporation as the molecules of the body that are
exposed to the air increases and thus increase the rate
of evaporation.

Therefore, option (a) is the correct answer.

A liquid remains hot or cold for a long time in thermos
flask because there is no loss or gain of heat by
UPPCS (Pre) 2019

(a) Conduction

(b) Convection and radiation
(c) Both (a) and (b)

(d) None of the above

Answer: (c)

Explanation:

a

a

Heat energy moves from one place to another in three
ways including conduction, convection and radiation.

Athermos flask is used to keep any liquid hot or cold for
alonger duration. The flask is designed in such a manner
that the heat does not escape from any of the three ways
of heat transfer.

To avoid heat loss through conduction, glass is used,
which is a bad conductor of heat. It does not allow heat
to escape from flask. To avoid loss of heat through
convection, a vacuum is created between the walls of
the inner and outer side and the silver coating on the
inner bottle is done to avoid the loss of heat through
radiation. Hence, a liquid remains hot or cold for a long
time in a thermos flask.

Therefore, option (c) is the correct answer.

Which one of the following statements regarding a
thermos flask is not correct? NDA & NA Exam (1) 2019
(a)

The walls of flask are separated by vacuum and made
of glass which is a poor conductor of heat.

(b)
(c) The surface of inner wall radiates good amount of
heat and the surface of outer wall absorbs some of
the heat that is radiated from the inner wall.

The glass walls themselves have shiny surfaces.

(d)

The cork supports are poor conductors of heat.

Answer: (c)

Heat

Explanation:

Q

Avacuum/thermal flask, or thermos, does not allow heat
transfer from its container. It stops the heat transfer
from all three means.

The silver coating on the inner bottle prevents heat
transfer by radiation, and the vacuum between its
double-wall prevents heat moving by convection.

The thinness of the glass walls stops heat from entering
or leaving the flask by conduction. The case surrounding
the flask provides additional insulation.

A thermos is effectively a perfect insulator, blocking all
heat transfer except on the top. This occurs due to the
walls of the flask being separated by vacuum and made
of glass which is a poor conductor of heat. The glass walls
themselves have shiny surfaces.

The cork supports are poor conductors of heat.

Therefore, option (c) is the correct answer.

The formula for conversion between Fahrenheit and
Celsius is °F = X + (1.8 x °C) What is factor X?
NDA & NA Exam (I) 2019

(b) 22
(d) 42

(a) 32
(c) 98

Answer: (a)

Explanation:

a

a

The formula to convert Celsius to Fahrenheit is:
F=1.8°C+32

For example, if we have to convert 20°C to Fahrenheit.
F=18°C+32

F=1.8(20)+32

F=36+32

=36+32

=68

F=68F

Therefore, 20°C = 68°F.

Hence, the X factor in the question is 32 in order to get
temperature in Fahrenheit.

Therefore, option (a) is the correct answer.

In which of the following phenomena do heat waves
travel along a straight line with the speed of light?

NDA & NA Exam (11) 2019
(a) Thermal conduction
(b) Thermal convection
(c) Thermal radiation
(d) Both, thermal conduction and radiation

Answer: (c)
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1. Theradar used by police to check over-speeding vehicles

works on the principle of CAPF (ACs) Exam 2020
(b) Induction effect

(d) Coulomb effect

(a) Raman effect

(c) Doppler effect
Answer: (c)
Explanation:

Q The Doppler effect is observed whenever the source of
waves is moving with respect to an observer. The Doppler
effect can be described as the effect produced by a
moving source of waves in which there is an apparent
upward shift in frequency for observers towards whom
the source is approaching and an apparent downward
shift in frequency for observers from whom the source
is receding.

QO Theradar used by police to check over-speeding vehicles
works on the principle of Doppler effect. Radar speed
detectors bounce microwave radiation off of moving
vehicles and detect the reflected waves. These waves
are shifted in frequency by the Doppler effect, and the
beat frequency between the directed and reflected
waves provides a measure of the vehicle speed.

O When two sound waves of different frequency approach
your ear, the alternating constructive and destructive
interference causes the sound to be alternatively soft
and loud - a phenomenon which is called “beating” or
producing beats.

Therefore, option (c) is the correct answer.

2. Which one of the following statements on photoelectric
effect is not correct ? CAPF (ACs) Exam 2020

(a) Albert Einstein received the Nobel Prize in Physics
for explaining photoelectric effect.

(b) For each metal, thereis a threshold frequency v,
below which this effect is not observed.

(c) Ata frequency v > v, the kinetic energy of ejected
electrons does not change on increasing the
frequency of incident light.

(d) The number of electrons ejected is proportional to
the intensity of incident light.

Answer: (c)
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Explanation:

Q The photoelectric effect is a phenomenon in which
electrons are ejected from the surface of a metal when
light is incident on it. These ejected electrons are called
photoelectrons.

Q The process through which photoelectrons are ejected
from the surface of the metal due to the action of light
is commonly referred to as photoemission.

O The Nobel Prize in Physics 1921 was awarded to Albert
Einstein "for his services to Theoretical Physics, and
especially for his discovery of the law of the photoelectric
effect."

Q The photoelectric current is directly proportional to the
intensity of incident light.

Q Foragiven photosensitive material, there exists a certain
minimum cut-off frequency of the incident radiation,
called the threshold frequency (v,), below which no
emission of photoelectrons takes place, no matter how
intense the incident light is.

O Above the threshold frequency (v > v,), the stopping
potential or equivalently the maximum kinetic energy
of the emitted photoelectrons increases linearly with
the frequency of the incident radiation, but is
independent of its intensity.

Therefore, option (c) is the correct answer.
3. The electromagnetic waves, which are used for satellite
communication, are CDS Exam (1) 2020

(b) ultraviolet radiations
(d) visible lights

(a) infrared radiations
(c) radio waves
Answer: (c)
Explanation:

Q Satellites communicate by using radio waves to send
signals to the antennas on the Earth. The antennas then
capture those signals and process the information
coming from those signals. Information can include:

QO scientific data (like the pictures the satellite took),
O the health of the satellite, and

O where the satellite is currently located in space.
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Wave, Light & Sound

0O Radio wave is an electromagnetic wave having a human body or objects. X-rays cannot be steered by
wavelength between 1 millimetre and 30,000 metres. electric and magnetic fields like alphas, betas or other
Radio waves are used for transmitting radio and charged particles.
television signals. Many celestial objects, such as pulsars, O X-rays have much higher energy and much shorter
emit radio waves. wavelengths than ultraviolet light, and scientists usually
Therefore, option (c) is the correct answer. refer to x-rays in terms of their energy rather than their
The property of the sound waves that determines the wavelength. This is partially because x-rays have very
pitch of the sound is its CDS Exam (1) 2020 small wavelengths, between 0.03 and 3 nanometers.
(a) frequency (b) amplitude Therefore, option (a) is the correct answer.

(c) wavelength (d) intensity 6. Which one of the following is not true about the image
Answer: (a) formed by a plane mirror? CDS Exam (1) 2020
Explanation: (a) Itis of the same size as the object.

Q Pitchisasubjective dimension of hearing. Itis the sound (b) Itis laterally inverted.
quality most closely related to the frec!uency ofaf pure (¢) Itis a real image.
tone. High-frequency tones are perceived as being of ) ) ) o
high pitch while low-frequency tones are said to be of (d) !t is formed as far behind the mirror as the object is
low pitch. The relationship between pitch and frequency in front.
is however, not a simple linear one. Answer: (c)

The faster the vibration of the source, the higher is the | Explanation:

frequency and the higher is the pitch. Thus, a high pitch | O A highly polished surface, such as a mirror, reflects most

sound corresponds to more compressions and of the light falling on it.

rarefactions passing a fixed point per unit time. Objects

. p, & p . P . . ! Q Aplane mirror always forms a virtual image (behind the
of different sizes and conditions vibrate at different ) )

frequencies to produce sounds of different pitch. mirror).

. . Q The image and object are at the same distance from a

Therefore, option (a) is the correct answer.

flat mirror, the image size is the same as the object size,

Which one of the following is not a property of the and the image is upright. The image formed is as far

X-rays? CDS Exam (1) 2020 behind the mirror as the object is in front of it. Further,

(a) They are deflected by electric fields. the image is laterally inverted.

(b) They are not deflected by magnetic fields. Therefore, option (c) is the correct answer.

(c) They have high penetration length in matter. . )

d) Thei lengthi b ller than that of visibl 7. Ina periscope, the two plane mirrors are kept

(d) ' |irwave ength is much smaller than that of visible CDS Exam (1) 2020

ight.
a) parallel to each other
Answer: (a) (@ p .
Explanation: (b) perpendicular to each other

QO Beyond the UV region of the electromagnetic spectrum (c) atan angle of 60° with each other
lies the X-ray region. It covers wavelengths from about (d) at an angle of 45° with each other
10® m (10 nm) down to 10* m (10™* nm). Answer: (a)

One common way to generate X-rays is to bombard a | Explanation:

metalitarget ‘fv'th h'gh energY electrons. X-rays are used Q A periscope is an optical instrument that uses a system

as a diagnostic tool in medicine and as a treatment for . . .

] o of prisms, lenses or mirrors to reflect images through a

certain forms of cancer. X-rays damage or destroy living . . ) R

. . . tube. The instrument uses two plane mirrors fixed at 45
tissues and organisms, care must be taken to avoid
to the ends of a long narrow tube; they are kept parallel
unnecessary or over exposure.
. . to each other.

When X-rays hit a material, some are absorbed and ) ] ) ) ) )

others pass through. Generally, the higher the energy Q Light from a distant object strikes the top mirror and is

the more X-rays will pass through. It is this penetrating then reflected at an angle of 90 degrees down the
power that allows us to take internal images of the periscope tube.
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1. Two magnetic field lines produced by the same source
CAPF (ACs) Exam 2020

(a) never intersect

(b) can originate from same point

(c) canterminate at same point

(d) can intersect depending on situation
Answer: (a)
Explanation:

Q Lines of magnetic field are imaginary lines, which travel
inloops and curves. These lines originate from the north
pole of the magnet and travel towards the south pole of
the magnet to complete the loop.

Q As the distance between the poles tends to increase,
magnetic line density reduces.

Q The magneticfield lines never intersect each other as an
intersection of the field lines means the magnetic field
at that point has two directions, which is not possible
because the resultant force on a pole (north/south) at
any point can only be in one direction.

Therefore, option (a) is the correct answer.

2. Which one of the following statements regarding
Fleming’s Rule is correct? CAPF (ACs) Exam 2020

(a) Fleming’s left hand rule gives direction of force on a
current- carrying conductor in a magnetic field.

(b) Fleming’s right hand rule gives direction of force on
a current- carrying conductor in a magnetic field.

(c) Both the left-hand and right-hand rule can be used
for finding direction of force on a current-carrying
conductor in a magnetic field.

(d) Fleming’s rules has nothing to do with magnetic field.
Answer: (b)
Explanation:

Q Fleming’s Rule is named after John Ambrose Fleming, in
the 19% century, an English electrical engineer.

Q When a current-carrying conductor is placed under a
magnetic field, a force acts on the conductor. The
direction of this force can be identified using Fleming’s
Left Hand Rule.

Drishti Publications
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O According to Fleming’s Left Hand Rule, hold out the
left-hand forefinger, middle finger and the thumb at
right angles to each other. If the forefinger represents
the direction of the magnetic field, the thumb points
in the direction of motion or applied force, then the
middle finger points in the direction of the induced
current.

Q Ifamoving conductor is brought under a magnetic field,
electric current will be induced in that conductor. The
direction of the induced current can be found using
Fleming’s Right Hand Rule.

QO According to Fleming’s Right Hand Rule, hold out your
right hand with the forefinger, second finger and
thumb perpendicular to each other. If the forefinger
represents the direction of the field and the second
finger represents that of the current, then the thumb
gives the direction of the force.

Thrust or

Fleming’s Rule

Therefore, option (b) is the correct answer.

3. The resistivity p of a material may be expressed in units

of CDS Exam (1) 2020
(a) ohm (b) ohm/cm
(c) ohm-cm (d) ohm-cm?

Answer: (c)

Explanation:

QO Resistivity is a property that describes the extent to
which a material opposes the flow of electric current
through it. It is a property of the material itself that
usually depends on temperature and may depend on
other quantities such as pressure. At a constant
temperature, we can assume the resistivity is constant,
and use Ohm’s Law which states that the resistance will
be constant.
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a

In general, the resistance ‘R’ is inversely proportional to
the cross-sectional area and hence, for a given conductor

The constant of proportionality p depends on the
material of the conductor but not on its dimensions. p
is called resistivity. It is expressed in units of ohm-cm.

Therefore, option (c) is the correct answer.

When the short circuit condition occurs, the current in
the circuit NDA & NA Exam (I & 1) 2020

(a) becomes zero

(b) remains constant

(c) increases substantially

(d) keeps on changing randomly

Answer: (c)

Explanation:

a

A short circuit is when there is a low resistance
connection between two conductors that are supplying
electrical power to a circuit. This circuit generates an
excess of voltage streaming and causes excessive flow
of current in the power source. The electricity will flow
through a ‘short’ route and cause a short circuit.

A short circuit occurs when the current in the circuit rises
rapidly and the electrical connection draws an excessive
amount of current from the supply.

Short circuits can occur when too many appliances are
connected to a single socket or when high power rating
appliances are connected to a light circuit, the resistance
of the circuit becomes low as a result the current flowing
through the circuit becomes very high.

Therefore, option (c) is the correct answer.

The instrument used for detecting the presence of
electric current in a circuit is

NDA & NA Exam (I & 11) 2020
(a) Refractometer
(b) Galvanometer
(c) Viscometer
(d) Diffractometer

Answer: (b)

Explanation:

a

A galvanometer is a device that is used to detect small
electric current or measure its magnitude. The current
and its intensity is usually indicated by a magnetic
needle’s movement or that of a coil in a magnetic field
that is an important part of a galvanometer.

The first galvanometer was built in 1820 by Johann
Schweigger.

Therefore, option (b) is the correct answer.

Electricity & Magnetism

6. The horizontal component of the earth’s magnetic field
is zero at CISF AC (EXE) LDCE 2019
(a) magnetic equator
(b) magnetic poles
(c) South and North Poles
(d) nowhere

Answer: (b)
Explanation:

Q A compass needle consists of a magnetic needle which
floats on a pivotal point.

O The direction of the magnetic field at a particular point
is given by the tangent to the magnetic field lines at that
point.

Q In order to have no horizontal component, the tangent
to the magnetic field lines should be perpendicular to
the surface.

Q The magnetic field lines are perpendicular to the surface
of the earth at the magnetic poles and hence, the tangent
to the field lines is also perpendicular, therefore, the
horizontal component of the earth’s magnetic field is
zero at magnetic poles.

Therefore, option (b) is the correct answer.
7. Which one of the following can charge an insulator?
NDA & NA Exam (1) 2019
(a) Current electricity (b) Static electricity
(c) Magnetic field (d) Gravitational field
Answer: (b)
Explanation:

Q Aninsulator is a material in which electric current does
not flow freely. The atoms of the insulator have tightly
bound electrons which cannot readily move.

Q Charge cannot flow along or through an insulator, so its
electric forces remain for long periods of time.

Q Insulators can be charged by methods of friction and
induction. Charge stored in this process will be static in
nature.

Therefore, option (b) is the correct answer.

8. Whoamong the following has explained the phenomenon
of photoelectric effect? NDA & NA Exam (I) 2019
(a) Max Planck (b) Albert Einstein
(c) Neils Bohr (d) Ernest Rutherford

Answer: (b)
Explanation:
Q Photoelectric effect is a phenomenon in which

electrically charged particles are released from or within
a material when it absorbs electromagnetic radiation.
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1. Recently, scientists observed the merger of giant
‘blackholes’ billions of light-years away from the Earth.
What is the significance of this observation?

UPSC CSE (Pre) 2019

(a) ‘Higgs boson particles’ were detected.
(b) ‘Gravitational waves’ were detected.

(c) Possibility of inter-galactic space travel through
‘wormhole’ was confirmed.
(d) It enabled the scientists to understand ‘singularity’.
Answer: (b)
Explanation:

Q Everyfew minutes, a pair of black holes smash into each
other. These cataclysms release ripples in the fabric of
space time known as gravitational waves.

Q Gravitational waves are ‘ripples’ in space-time caused
by some of the most violent and energetic processes in
the Universe. Albert Einstein predicted the existence of
gravitational waves in 1916 in his General Theory of
Relativity.

Q The strongest gravitational waves are produced by
catastrophic events such as colliding black holes, the
collapse of supernovae, coalescing neutron stars or white
dwarf stars, etc.

QO Scientists have yet again detected gravitational waves
produced by the merger of two light black holes about
a billion light-years away from the Earth.

QO The waves were produced by the merger of black holes
seven and twelves times the mass of the Sun and left
behind a final black hole eighteen times the mass of the
Sun.

O It was recorded by Laser Interferometer Gravitational-
Wave Observatory (LIGO).

Therefore, option (b) is the correct answer.

2. For the measurement/estimation of which of the
following are satellite images/remote sensing data used?
UPSC CSE (Pre) 2019
1. Chlorophyll content in the vegetation of a specific
location
2. Greenhouse gas emissions from rice paddies of a
specific location
3. Land surface temperatures of a specific location

Space Science
& Technology

Select the correct answer using the code given below.

(a) 1only (b) 2and3only
(c) 3only (d) 1,2and 3
Answer: (d)
Explanation:

Q Satellites use Hyper-spectral Remote Sensing (HRS) and
Imaging Spectroscopy (IS) technologies to provide
detailed spectral information from every pixel in an
image.

Q HRS refers mostly to remote sensing (from a distance)
whereas the IS technology covers all spatial-spectral
domains from microscopic to macroscopic.

O The various uses of satellite images/remote sensing data
are:

O estimation of water vapour, aerosols in the
atmosphere;

O estimation of chlorophyll, cellulose, canopy water
content of terrestrial vegetation; hence, 1 is correct.

Q estimation of mineral and soil types, land surface
temperatures, greenhouse gas emissions from fields,
etc. Hence, 2 and 3 are correct.

Therefore, option (d) is the correct answer.

3. Which one among the following stars is nearest to the

earth? CDS Exam (1) 2019
(a) Sirius (b) Arcturus
(c) Spica (d) Proxima Centauri
Answer: (d)
Explanation:

Q Proxima Centauri belongs to the Alpha Centauri star
system. Alpha Centauriis 4.37 light years away from the
earth.

Q Itis a triple star system with Proxima Centauri around
4.24 light years away. There are nine luminous stars
which are visible from earth with naked eyes in the Alpha
Centauri star system.

O Two solar type stars, Alpha Centauri AB that orbit each
other in a close orbit and a red dwarf, Proxima Centauri
that orbits the binary in a wide orbit. The red dwarf
Proxima Centauri is the closest star to our solar system
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and has one confirmed planet (Proxima b) and one
candidate planet (Proxima c). Both are earth-like or
super-earths.

Therefore, option (d) is the correct answer.

4. Black-hole is UPPCS (Pre) 2019
(a) aflight recorder in aeroplane
(b) aSpot on the sun
(c) aplace in Antarctica
(d) acollapsed star

Answer: (d)
Explanation:

QO Black Hole refers to a point in space where the matter
is so compressed as to create a gravity field from which
even light cannot escape. The concept was theorized by
Albert Einstein in 1915 and the term ‘black hole’ was
coined in the mid-1960s by American physicist John
Archibald Wheeler.

QO Black Holes belong to two categories where:

QO One category ranges between a few solar masses and
tens of solar masses. These are thought to form when
massive stars die (collapse) and;

Q The other category is of supermassive black holes.
These range from hundreds of thousands to billions
of times that of the sun from the Solar system to
which Earth belongs.

QO The scientists at the Event Horizon Telescope (used to
detect radio waves from space) Project released the
first-ever image of a Black Hole in 2019.

Q Gravitational waves are created when two black holes
orbit each other and merge.

Therefore, option (d) is the correct answer.

5. ‘Black hole’ is a NDA & NA Exam (I) 2019
(a) huge black star which has zero acceleration due to

gravity on its surface.

(b) star which has moderate acceleration due to gravity

on its surface.

(c) star which has collapsed into itself and has large

acceleration due to gravity on its surface.

(d) star which has collapsed into itself and has zero

acceleration due to gravity on its surface.
Answer: (c)
Explanation:

Q A black hole refers to a point in space where matter is

so compressed as to create a gravity field from which
even light cannot escape.
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Stars can turn into varieties of things as they collapse,
including white dwarfs, neutron stars. A black hole is
suggested to be the end product of a large star that is
collapsing into itself.

Therefore, option (c) is the correct answer.

With reference to India’s satellite launch vehicles,
consider the following statements:
UPSC CSE (Pre) 2018
1. PSLVslaunch the satellites useful for Earth resources
monitoring whereas GSLVs are designed mainly to
launch communication satellites.
2. Satellites launched by PSLV appear to remain
permanently fixed in the same position in the sky, as
viewed from a particular location on Earth.

3. GSLV Mk Il is a four-staged launch vehicle with the
first and third stages using solid rocket motors; and
the second and fourth stages using liquid rocket
engines.

Which of the statements given above is/are correct?

(b) 2and 3

(d) 3only

(a) 1only
(c) 1and 2

Answer: (a)

Explanation:

a

PSLV is the third generation launch vehicle of India. It is
the first Indian launch vehicle to be equipped with liquid
stages. It is used mainly for delivering various satellites
in Low Earth Orbits, particularly the Indian Remote
Sensing series of satellites. It can take up to 1,750 kg of
payload to Sun-Synchronous Polar Orbits of 600 km
altitude.

GSLV is designed mainly to deliver Indian National
Satellite System or INSAT which is a series of multipurpose
geo-stationary satellites launched by ISRO to fulfil the
needs of telecommunications, broadcasting, meteorology
and search and rescue operations. It places satellites to
the highly elliptical Geosynchronous Transfer Orbit
(GTO). Hence, statement 1 is correct.

O The satellites in the geosynchronous orbits appear
to remain permanently fixed in the same position in
the sky. Hence, statement 2 is not correct.

GSLV-Mk 1lI is a fourth generation launch vehicle. The

rocket has three-stages with two solid motor strap-ons

(S200), a liquid propellant core stage (L110) and a

cryogenic stage (C-25).The indigenously developed

Cryogenic Upper Stage (CUS), which is flight proven, forms

the third stage of GSLV MKk Il It is capable to lift 4-5 tonne

satellites into Geosynchronous Transfer Orbit (GTO).

Hence, statement 3 is not correct.

Therefore, option (a) is the correct answer.



1. Operation Sadbhavna is an initiative of
CAPF (ACs) Exam 2020
(a) Indian Army
(b) Indian Navy
(c) Indian Air Force
(d) Indian Army and UN Peacekeeping Mission
Answer: (a)
Explanation:

Q Operation Sadbhavana (Goodwill) is a unique humane
initiative undertaken by Indian Army in the Union
Territory of Jammu & Kashmir to address aspirations of
people affected by scrooge (mystery) of terrorism,
sponsored and abetted by Pakistan.

Q Indian Army units have undertaken various development
projects in the fields of education, community
development, vocational training and ecology as a part
of Operation Sadbhavana.

Therefore, option (a) is the correct answer.

2. Which one of the following is the oldest Para Military

Force in India?
Combined Geo-Scientist (Pre) Exam 2020
(a) Central Reserve Police Force
(b) Assam Rifles
(c) Indo Tibetan Bordear Police
(d) Border Security Force
Answer: (b)
Explanation:

Q A paramilitary force is a semi-militarized force whose
organizational structure, tactics, training, subculture and
(often) functions are similar to those of a professional
military but which is not included as part of a state’s
formal armed forces.

QO The Assam Rifles is the oldest paramilitary force of India.
It is often referred to as the “Friends of the Hill People”
and the “Sentinels of the North East”. The unit can trace
its lineage back to a paramilitary police force that was
formed under the British in 1835 called Cachar Levy.
Since then, the Assam Rifles have undergone a number
of changes in its name as the Assam Frontier Police
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(1883), the Assam Military Police (1891) and Eastern
Bengal and Assam Military Police (1913) before finally
becoming the Assam Rifles in 1917.

Q Itis under the control of the Ministry of Home Affairs
(MHA). It not only trains the recruits of Assam Rifles but
also recruits and trains troops of some of the other CAPFs
and State Police Forces.

Therefore, option (b) is the correct answer.

3. The Indian Air Force has recently acquired the AH-64E
(I) - Apache Guardian helicopter. The helicopter is made

in CAPF (ACs) Exam 2019
(a) India (b) Russia
(c) France (d) USA

Answer: (d)

Explanation:

First AH-64E (1) — Apache Guardian helicopter was
formally handed over to the Indian Air Force at Boeing
production facility in Mesa, Arizona, United States of America
in 2019. The Apache Guardian helicopter is made in the USA
by US aerospace major Boeing.

Therefore, option (d) is the correct answer.
4. Which one of the following frontline destroyers of Indian

Navy was decommissioned in May 2019?
CAPF (ACs) Exam 2019

(a) INS Rana (b) INS Ranjit

(c) INS Rajput (d) INS Sindhurakshak
Answer: (b)
Explanation:

INS Ranjit, the third of the five Kashin-class destroyers
or Rajput class destroyers built by erstwhile USSR which was
commissioned in 1983, was decommissioned after serving the
Indian Navy for 36 years.

Therefore, option (b) is the correct answer.

5. “Prahaar”is
(a) a battle tank
(b) asurface-to-surface missile

CDS Exam (1) 2019

(c) an aircraft carrier
(d) submarine
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Answer: (b)
Explanation:

Q Prahaar Missile is India’s latest surface-to-surface missile
with a range of 150 km. It has high maneuverability,
acceleration and accuracy.

Q Primary objective is to bridge the gap between the
unguided Pinaka multi-barrel rocket launcher and the
guided Prithvi missile variants.

Therefore, option (b) is the correct answer.

6. Which one of the following pairs of military training
institutes of India and location is not correctly matched?
CDS Exam (1) 2019

(a) Army War College : Mhow
(b) High Altitude Warfare : Gulmarg
School
(c) Army Air Defence College : Pune
(d) Rashtriya Indian Military : Dehradun
College
Answer: (c)
Explanation:
Military Training Location
Institute
Army War Mhow, Madhya Pradesh
College
High Altitude Gulmarg, Jammu & Kashmir

Warfare School

Army Air
Defence College

Gopalpur, Odisha

Rashtriya Indian
Military College

Dehradun, Uttarakhand

Therefore, option (c) is the correct answer.

7. IMBEX is a joint exercise conducted regularly between
Armies of India and NDA & NA Exam (I) 2019

(a) Malaysia (b) Maldives
(c) Mauritius (d) Myanmar
Answer: (d)
Explanation:

O IMBEX is the India-Myanmar bilateral army exercise.

Q The second edition of IMBEX was in 2018-19 at
Chandimandir Military Station, Haryana.

Q The aim of this joint training program was to train the
Myanmar delegation for participation in United Nations
peacekeeping operations under the UN flag.

Therefore, option (d) is the correct answer.

Defence Science & Technology

8. Whatis “Terminal High Altitude Area Defense (THAAD)”,
sometimes seen in the news? UPSC CSE (Pre) 2018
(a) An Israeli radar system
(b) India’s indigenous anti-missile programme
(c) An American anti-missile system
(d) A defence collaboration between Japan and South

Korea.
Answer: (c)
Explanation:

Q Terminal High Altitude Area Defence (THAAD) is an
American anti-missile system designed to intercept and
destroy short and medium-range ballistic missiles during
their “terminal” phase of flight when they are falling
towards the target.

O They have the ability to intercept missile inside and
outside the atmosphere.

Q It is interoperable with other ballistic missile defence
systems and is highly mobile and deployable
worldwide.

Therefore, option (c) is the correct answer.

9. Which one of the following is India’s first indigenously
designed and developed long-range subsonic cruise
missile which can be deployed from multiple platforms?

CDS Exam (1) 2018

(a) Astra (b) Akash

(c) Nirbhay (d) Shankhnaad
Answer: (c)
Explanation:

The Nirbhay is India’s first indigenously produced cruise
missile. It is a subsonic supplement to the BrahMos and is
capable of being launched from multiple platforms on land,
sea and air.

Therefore, option (c) is the correct answer.

10. What is India’s first Indigenous Aircraft Carrier (IAC)

called? CDS Exam (I1) 2018
(a) Vikrant (b) Virat
(c) Vaibhav (d) Varaha

Answer: (a)

Explanation:

INS Vikrant, also known as Indigenous Aircraft Carrier
1 (IAC-1), is the first indigenously developed aircraft carrier
constructed by Cochin Shipyard in Kochi, Kerala for the Indian
Navy.

Therefore, option (a) is the correct answer.
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1. With reference to communication technologies, what is/
are the difference/differences between LTE (Long-Term
Evolution) and VoLTE (Voice over Long-Term Evolution)?

UPSC CSE (Pre) 2019
1. LTE is commonly marketed as 3G and VoLTE is
commonly marketed as advanced 3G.
2. LTE is data-only technology and VoLTE is voice-only
technology.

Select the correct answer using the code given below.

(a) 1only (b) 2 only

(c) Bothland2 (d) Neither 1 nor 2
Answer: (d)
Explanation:

QO Long-Term Evolution (LTE) is a term used for the
particular type of 4G network that delivers the fastest
mobile internet experience as of now. 4G (or fourth
generation) isa common name given to LTE technology.
The Voice over Long-Term Evolution (VoLTE) enables one
to make calls over the LTE network. Hence, 1 is not
correct.

O VoLTE is a technology which allows phone’s dialer to
place calls through internet and sends voice and data
over the network simultaneously without diminishing
quality of voice. In case of LTE, if we make a voice call
and also keep our data connection on, the quality of
voice will reduce. Hence, 2 is not correct.

Therefore, option (d) is the correct answer.

2. Inthe context of digital technologies for entertainment,
consider the following statements:
UPSC CSE (Pre) 2019

1. InAugmented Reality (AR), a simulated environment
is created and the physical world is completely shut
out.

2. In Virtual Reality (VR), images generated from a
computer are projected onto real-life objects or
surroundings.

3. ARallows individuals to be present in the world and
improves the experience using the camera of smart-
phone or PC.

m Drishti Publications
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4. VR closes the world, and transposes an individual,
providing complete immersion experience.

Which of the statements given above is/are correct?

(a) 1and 2 only (b) 3and 4
(c) 1,2and 3 (d) 4only
Answer: (b)
Explanation:

Q Virtual Reality (VR) is the use of computer technology to
create a simulated environment with completely shutting
out the physical world. VR is most commonly used in
entertainment applications such as video gaming and
3D cinema. VR closes the world, and transposes an
individual, providing complete immersion experience.
Hence, statement 4 is correct and statement 2 is not
correct.

O Augmented Reality (AR) is an enhanced version of reality
where direct or indirect views of physical real-world
environments are augmented with superimposed
computer-generated images over a user’s view of the
real-world. AR allows individuals to be present in the
world and improves the experience using the camera of
smart-phone or PC. Hence, statement 3 is correct and
statement 1 is not correct.

Therefore, option (b) is the correct answer.
3. Consider the following statements:
UPSC CSE (Pre) 2019

A digital signature is

1. an electronic record that identifies the certifying
authority issuing it.

2. used to serve as a proof of identity of an individual
to access information or server on Internet.

3. an electronic method of signing an electronic
document and ensuring that the original content is
unchanged.

Which of the statements given above is/are correct?

(a) 1only (b) 2and 3 only
(c) 3only (d) 1,2and 3
Answer: (c)
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Explanation: Q It allows to collect, organize and process information
that can be used to guide the development of research
and innovation.

QO A digital signature is an electronic form of a signature
that can be used to authenticate the identity of a
message’s sender and the signer of an electronic
document, and also ensure that the original content of
the message or document that has been sent is
unchanged. Hence, statement 3 is correct.

Therefore, option (c) is the correct answer.

6. With reference to digital payments, consider the
following statements: UPSC CSE (Pre) 2018

1. BHIM app allows the user to transfer money to

Q Adigital signature is used to authenticate the identity of "
anyone with a UPl-enabled bank account.

the sender of a message or the signer of a document,
and not to serve as a proof of users’ authenticity to access
a website or information on the Internet. Hence,
statement 2 is not correct.

2. While a chip-pin debit card has four factors of
authentication, BHIM app has only two factors of
authentication.

QO Digital signature is not a record, and the identification Which of the statements given above is/are correct?

of certifying authority is ascertained from the digital (a) 1only (b) 2only
certificate, not digital signature. Hence, statement 1 is (c) Both 1and 2 (d) Neither 1 nor 2
not correct.

] . Answer: (a)
Therefore, option (c) is the correct answer. Explanation:

4. The Protocol (http), the DNS name of the host, and the | QO Bharat Interface for Money (BHIM) is a payment app that

file name is identified through
Engineering Services (Pre) Exam 2019
(a) Uniform Resource Locator
(b) Web Browser
(c) Web Server
(d) IP address

Answer: (a)
Explanation:
Q Every web page that is displayed on the Internet has a

specific address associated with it, known as the Uniform
Resource Locator (URL). It tells us the location of the web
page being displayed and other related information.

A unique location (address) of a web element which may
be a website or a web page is required in the World Wide
Web to view it in the browser is the URL.

The URL consists of four basic parts, namely, server type,
hostname, folder name and the filename.

Therefore, option (a) is the correct answer

Bibliometry is UPPCS (Pre) 2019
(a) Function of Library Network
(b) Information Management Service

(c) Information Management Tool

lets user make simple, easy and quick transactions using
Unified Payments Interface (UPI) enabled bank account.
It has been developed by the National Payments
Corporation of India (NPCI). Hence, statement 1 is
correct.

BHIM app has three levels of authentication. One, the
app binds with a device’s ID and mobile number, second
a user needs to sync a bank account (UPI or non-UPI
enabled) in order to conduct the transaction and third,
when a user sets up the app they are asked to create a
pin which is needed to log into the app. Further, the UPI
pin, which a user creates with their bank account, is
needed to go through with the transaction. On the other
hand, a normal net banking application or a chip-pin
debit card have only two factor of authentication. Hence,
statement 2 is not correct.

Therefore, option (a) is the correct answer.

The identity platform ‘Aadhaar’ provides open
“Application Programming Interfaces (APIs)”. What does
it imply? UPSC CSE (Pre) 2018

1. It can be integrated into any electronic device.
2. Online authentication using iris is possible.
Which of the statements given above is/are correct?

(d) Library Service (a) 1only (b) 2 only
Answer: (c) (c) Bothland2 (d) Neither 1 nor?2
Explanation: Answer: (c)

O Bibliometry is an Information Management Tool used | Explanation:
for the analysis of books, articles and publications. It is Q APl is the acronym for Application Programming
most commonly used in the field of library and Interface, which is a software intermediary that allows
information science. two applications to communicate with each other.
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1. With reference to the recent developments in science,
which one of the following statements is not correct?
UPSC CSE (Pre) 2019
(a) Functional chromosomes can be created by joining
segments of DNA taken from cells of different
species.

(b) Pieces of artificial functional DNA can be created in
laboratories.
(c) A piece of DNA taken out from an animal cell can be
made to replicate outside a living cell in a laboratory.
(d) Cells taken out from plasma and animals can be made
to undergo cell division in laboratory petri dishes.
Answer: (a)
Explanation:

Q In 2017, US researchers were successful in developing
new semi-synthetic strain of E. coli bacteria that is a living
organism that incorporates both natural and artificial
DNA and is capable of creating entirely new, synthetic
proteins.

Q A wide variety of double stranded DNA templates are
replicated extensively in an in-vitro DNA replication
system containing the purified proteins.

Q Through micro propagation, plant can be developed in
the laboratory, for instance, chlamydomnas cells can be
replicated in culture through light variations.

Therefore, option (a) is the correct answer.

2. ‘RNA interference (RNAi)’ technology has gained
popularity in the last few years. Why?
UPSC CSE (Pre) 2019

It is used in developing gene silencing therapies.

2. It can be used in developing therapies for the
treatment of cancer.

3. It can be used to develop hormone replacement
therapies.

4. It can be used to produce crop plants that are
resistant to viral pathogens.

Select the correct answer using the code given below.

(a) 1,2and 4 (b) 2and 3
(c) 1and3 (d) 1and4only
Answer: (a)

Biotechnology

Explanation:

O RNA-mediated interference (RNAI) is a simple and rapid
method of silencing gene expression in a range of
organisms. The silencing of a gene is a consequence of
degradation of RNA into short RNAs that activate
ribonucleases to target homologous mRNA. Hence, 1 is
correct.

O RNAi is being explored as a form of treatment for a
variety of diseases, including macular degeneration,
Hepatitis, AIDS, Huntington disease, and cancer. Hence,
2 is correct.

QO RNAi cannot be used to develop hormone replacement
therapies. Hence, 3 is not correct.

O RNAi is used as a natural defense mechanism against
molecular parasites such as jumping genes and viral
genetic elements.

QO RNAiI has provided a way to control pests and diseases,
introduce novel plant traits and increase crop yield. Using
RNAI, scientists have developed novel crops such as
nicotine-free tobacco, non-allergenic peanuts,
decaffeinated coffee, and nutrient fortified maize among
many others. Hence, 4 is correct.

Therefore, option (a) is the correct answer.

3. Which of the following are the reasons for the occurrence
of multi-drug resistance in microbial pathogens in India?
UPSC CSE (Pre) 2019

1. Genetic predisposition of some people.

2. Takingincorrect doses of antibiotics to cure diseases.
3. Using antibiotics in livestock farming.

4. Multiple chronic diseases in some people.

Select the correct answer using the code given below.

(a) 1and 2 (b) 2and 3 only
(c) 1,3and 4 (d) 2,3and4
Answer: (b)
Explanation:

QO Antimicrobial Resistance (AMR) is the ability of a
microorganism (like bacteria, viruses, and some
parasites) to stop an antimicrobial (such as antibiotic,
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antiviral and antimalarial) from working against it. As a
result, standard treatments become ineffective,
infections persist and may spread to others.

QO Agenetic predisposition (sometimes also called genetic
susceptibility) is an increased likelihood of developing a
particular disease based on a person’s genetic makeup.
A genetic predisposition results from specific genetic
variations that are often inherited from a parent. It has
no direct relation with antimicrobial resistance. Hence,
1is not correct.

O AMR occurs naturally over time. In many places,
antibiotics are overused and misused in people and
animals, and are often given without professional
oversight. Examples of misuse include when they are
taken by people with viral infections like cold and flu,
and when they are given as growth promoters in animals
or used to prevent diseases in healthy animals. Hence,
2 and 3 are correct.

QO Multiple chronic diseases are two or more chronic
diseases that affect a person at the same time. For
example, either a person with arthritis and hypertension
or a person with heart disease and depression, both have
multiple chronic diseases. So it is not necessary that a
person with multiple chronic disease will have an
antimicrobial resistance, because a chronic disease can
be of type where administering antibiotics is not
required. Hence, 4 is not correct.

Therefore, option (b) is the correct answer.

4. What is Case protein that is often mentioned in news?
UPSC CSE (Pre) 2019

(a) A molecular scissors used in targeted gene editing.

(b) A biosensor used in the accurate detection of
pathogens in patients.

(c) A gene that makes plants pest-resistant.
(d) A herbicidal substance synthesized in genetically
modified crops.
Answer: (a)
Explanation:

QO CRISPR-Cas9 is a unique technology that enables
geneticists and medical researchers to edit parts of the
genome by removing, adding or altering sections of the
DNA sequence.

Q CRISPRisanacronym for “Clustered Regularly Interspaced
Short Palindromic Repeats.”

Q Cas9 is basically an enzyme that is used like a pair of
scissors to cut two strands of DNA at a specific location
to add, remove or repair bits of DNA.

Therefore, option (a) is the correct answer.
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5. With reference to the Genetically Modified mustard (GM
mustard) developed in India, consider the following
statements: UPSC CSE (Pre) 2018

1. GM mustard has the genes of a soil bacterium that
give the plant the property of pest-resistance to a
wide variety of pests.

2. GM mustard has the genes that allow the plant cross-
pollination and hybridization.

3. GM mustard has been developed jointly by the IARI
and Punjab Agricultural University.

Which of the statements given above is/are correct?

(a) 1and 3 only (b) 2only

(c) 2and 3 only (d) 1,2and 3
Answer: (b)
Explanation:

Genetically Modified Mustard (GM Mustard):

QO DMH (Dhara Mustard Hybrid)-11 is a genetically modified
variety of Herbicide Tolerant (HT) mustard. It was
developed by a team of scientists from Delhi University’s
Centre for Genetic Manipulation of Crop Plants and
Research. Hence, statement 3 is not correct.

Q It was created by using “barnase/barstar” technology
for genetic modification by adding genes from the soil
bacterium that makes mustard capable of cross-
pollination and hybridization. Hence, statement 2 is
correct.

O DMH-11 contains three genes, viz., Bar gene, Barnase
and Barstar sourced from soil bacterium. The bar gene
had made plant resistant only to herbicide named Basta
(not to wide variety of pests). Hence, statement 1 is not
correct.

Therefore, option (b) is the correct answer.

6. What s the application of Somatic Cell Nuclear Transfer
Technology? UPSC CSE (Pre) 2017

(a) Production of biolarvicides
(b) Manufacture of biodegradable plastics
(c) Reproductive cloning of animals
(d) Production of organisms free of diseases
Answer: (c)
Explanation:

O Somatic Cell Nuclear Transfer (SCNT) is a laboratory
strategy for creating a viable embryo from a body cell
and an egg cell. The technique consists of taking an
enucleated oocyte (egg cell) and implanting a donor
nucleus from a somatic (body) cell. It is used in both
therapeutic and reproductive cloning.



1.

What is ‘Little Boy’? CDS Exam (I1) 2020
(a) The fission bomb dropped at Hiroshima.

(b) The fusion bomb dropped at Nagasaki.

(c) The first nuclear bomb tested by America.

(d) The first nuclear bomb tested by North Korea.

Answer: (a)

Explanation:

a

The two atomic bombs that were dropped in Japan and
which ended World War Il in 1945 were code named
Little Boy and Fat Man.

Little Boy was the first atomic bomb (a gun type fission
bomb) that was dropped at Hiroshima, Japan on August
6, 1945 while Fat Man (an implosion type plutonium
bomb) was dropped on Nagasaki, Japan on August 9,
1945.

Trinity was the world’s first nuclear test which was
conducted by the United States Army on July 16, 1945,
as part of the Manhattan Project. The test was conducted
in the Jornada del Muerto desert about 56 km southeast
of Socorro, New Mexico.

Therefore, option (a) is the correct answer.

Which one of the following statements is not correct?

NDA & NA Exam (I & 1) 2020
(a) Biomass is a renewable source of energy.
(b) Gobar gasis produced when cow-dung, crop residues,
vegetable waste and sewage are allowed to
decompose in the absence of oxygen.

(c)
(d)

Biogas generation reduces soil and water pollution.

Heating capacity of biogas is very low.

Answer: (d)

Explanation:

a

484

Biomass is organic, meaning it is made of material that
comes from living organisms such as plants and animals.
The most common biomass materials used for energy
are plants, wood and waste. It is a renewable source of
energy.

Biogas or gobar gas is produced when biodegradable
organic materials/wastes such as cattle-dung, biomass
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from farms, gardens, kitchens, industry, poultry
droppings, night soil and municipals wastes are subjected
to a scientific process called Anaerobic Digestion (A.D.)
in a Biogas Plant.

Biogas is the mixture of gases (primarily methane (CH,)
and Carbon dioxide (CO,) and traces of Hydrogen sulfide
(H,S), Moisture) produced by the decomposition/
breakdown of biodegradable organic matter in the
absence of oxygen from raw materials such as agricultural
waste, cattle dung, poultry droppings, municipal waste,
plant material, sewage, green waste or food/kitchen
waste.

Therefore, option (d) is the correct answer.

Which one of the following is the largest composition in
biogas? NDA & NA Exam (I & 11) 2020

(a) Carbon dioxide
(b) Methane

(c) Hydrogen

(d) Hydrogen sulphide

Answer: (b)

Explanation:

Q

Biogas is a mixture of gases (containing predominantly
methane) produced by the microbial activity and which
may be used as fuel.

Microbes produce different types of gaseous end-
products during growth and metabolism. The type of the
gas produced depends upon the microbes and the
organic substrates they utilise.

In relation to fermentation of dough, cheese making and
production of beverages, the main gas produced is CO2.
However, certain bacteria, which grow anaerobically on
cellulosic material, produce large amounts of methane
along with CO, and H,.

These bacteria are collectively called methanogens and
one such common bacterium is Methanobacterium.
These bacteria are commonly found in the anaerobic
sludge during sewage treatment. These bacteria are also
present in the rumen (a part of the stomach) of cattle.

Therefore, option (b) is the correct answer.
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4,

In the context of which one of the following are the terms
‘pyrolysis and plasma gasification” mentioned?
UPSC CSE (Pre) 2019

(a) Extraction of rare earth elements
(b) Natural gas extraction technologies
(c) Hydrogen fuel-based automobiles

(d) Waste-to-energy technologies

Answer: (d)

Explanation:

a

Pyrolysis and plasma gasification are thermal processes
that use high temperatures to break down waste. The
main difference is that they use less oxygen than
traditional mass-burn incineration.

The waste is broken down to create gas, solid and liquid
residues. The gases can then be combusted in a
secondary process.

The pyrolysis process thermally degrades waste in the
absence of air.

Gasification is a process in which materials are exposed
to some oxygen, but not enough to allow combustion to
occur. Temperatures are usually maintained above
750¢9C.

In some systems, the pyrolysis phase is followed by a
second gasification stage, so that more of the energy
carrying gases are liberated from the waste.
Therefore, option (d) is the correct answer.

In the context of proposals to the use of hydrogen-
enriched CNG (H-CNG) as fuel for buses in public
transport, consider the following statements:

UPSC CSE (Pre) 2019

1. The main advantage of the use of H-CNG is the
elimination of carbon monoxide emissions.

2. H-CNG as fuel reduces carbon dioxide and
hydrocarbon emissions.

3. Hydrogen up to one-fifth by volume can be blended
with CNG as fuel for buses.

4. H-CNG makes the fuel less expensive than CNG.
Which of the statement(s) given above is/are correct?
(a) 1only (b) 2and 3 only

(c) 4only (d) 1,2,3and4

Answer: (b)

Explanation:
QO Hydrogen-enriched CNG (H-CNG) is a blend of hydrogen

and CNG, the ideal hydrogen concentration being 18%
(approx. one-fifth). Compared to conventional CNG, use
of (H-CNG) can reduce emission of carbon monoxide but

Sources of Energy

cannot eliminate it. It also reduces carbon dioxide and
hydrocarbon emissions. Hence, statement 1 is not
correct and statement 3 is correct.

O H-CNG also enables up to 5% savings in fuel efficiency.
It also reduces the engines unburned hydrocarbon
emissions and speed up the process of combustion.
Hence, statement 2 is correct.

O However, H-CNG is a bit expensive in comparison to CNG.
The Environment Pollution (Prevention and Control)
Authority (EPCA) has estimated the price of H-CNG in
comparison with CNG. Hence, statement 4 is not correct.

Therefore, option (b) is the correct answer.

6. Basic scientific principle behind a nuclear reactor is
NDA & NA Exam (1) 2019

(a) Nuclear fusion
(b) Controlled nuclear fusion
(c) Uncontrolled nuclear fission
(d) Controlled nuclear fission

Answer: (d)

Explanation:

O Nuclear reactors operate on the principle of nuclear
fission, the process in which a heavy atomic nucleus splits
into two smaller fragments. The nuclear fragments are
in very excited states and emit neutrons, other subatomic
particles, and photons.

QO Fission takes place inside the reactor of a nuclear power
plant. At the center of the reactor is the core, which
contains uranium fuel.

O The heat produced during nuclear fission in the reactor
core is used to boil water into steam, which turns the
blades of a steam turbine. As the turbine blades turn,
they drive generators that make electricity.

Q Nuclear plants cool the steam back into water in a
separate structure at the power plant called a cooling
tower, or they use water from ponds, rivers, or the
ocean. The cooled water is then reused to produce
steam.

Therefore, option (d) is the correct answer.

7. Which one of the following is an example of a clean fuel?
NDA & NA Exam (I) 2019

(a) Coke (b) Propane
(c) Petrol (d) Wax
Answer: (b)
Explanation:

Q Clean Fuels are fuels that are treated with ethanol to
produce fewer greenhouse emissions. There are
numerous types of clean fuels based on the percentage
of ethanol or biodiesel mixed with conventional fuel.

Drishti Publications @



Science & Technology in
Everyday Life

1. Match List-l with List-1l and select the correct answer using Code:
the code given below the Lists: CDS Exam (1) 2020 A B C D
List-1 List-1l (a) 1 2 3 4
(Compound) (Use) (b) 1 3 2 4
A. Boric acid 1. Antiseptic (c) 4 3 2 1
B. Citric acid 2. Food preservative (d) 4 2 3 1
C. Magnesium 3. Antacid hydroxide Answer: (a)
D. Acetic acid 4. Pickle Explanation:
Compound Use
Boric Acid is a weak acidic hydrate of boric oxide with mild antiseptic, antifungal, and antiviral
Boric acid properties.
(A-1) The exact mechanism of action of boric acid is unknown; generally cytotoxic to all cells. It is used
in the treatment of yeast infections and cold sores.
Anhydrous citric acid is a tricarboxylic acid found in citrus fruits. Citric acid is used as an excipient
o in pharmaceutical preparations due to its antioxidant properties.
Citric acid It maintains stability of active ingredients and is used as a preservative.
(B-2) It is also used as an acidulant to control pH and acts as an anticoagulant by chelating calcium in
blood.
Magnesium, an abundant mineral in the body, is naturally present in many foods, added to other
Magnesium food prod.ucts, available as a dietary supplement, and present in some medicines (such as antacids
and laxatives).
(3) A suspension of magnesium hydroxide in water (called milk of magnesia) is used as an antacid in
medicine. Magnesium carbonate is an ingredient of toothpaste.
Acetic Acid is a synthetic carboxylic acid with antibacterial and antifungal properties. Acetic acid,
as a weak acid, can inhibit carbohydrate metabolism resulting in subsequent death of the organism.
Acetic acid Acetic acid is a common preservative which is used to stop bacterial growth in dressings, sauces,
cheese and pickles.
(D-4) Acetic acid solutions, such as pickle juice (PJ), have gained anecdotal popularity among certified
athletic trainers and other sports medicine professionals as remedies for exercise-associated
muscle cramps.

Therefore, option (a) is the correct answer.

2. Which one of the following is used for storing biological | Explanation:

tissues?

(a) Liquid nitrogen

(c) Liquid argon

Answer: (a)

CDS Exam (I1) 2020 Q Cryopreservation is the process by which any living cells,
(b) Liquid helium tissues, organs or entire bodies are protected from decay
g by storing them at extremely low temperatures.

(d) Liquid bromine Q Liquid nitrogen is used in the process of cryopreservation

because of its low temperature (-196°C). At this low
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temperature all chemical reactions, biological processes,
and physical intra and extracellular activities are
suspended.

Therefore, option (a) is the correct answer.
3. Which one of the following is known as Wood Spirit?
CAPF (ACs) Exam 2019
(b) Ethanol
(d) Acetaldehyde

(a) Methanol

(c) Formaldehyde
Answer: (a)
Explanation:

O Methanol (CH,OH) is also referred to as methyl alcohol,
wood alcohol or wood spirit or wood naphtha.

QO Methanol is a colourless liquid. It forms explosive
mixtures with air and burns with a nonluminous flame.
It is completely miscible in water.

Q In recent times, syngas, a mixture of hydrogen and
carbon monoxide derived from biomass, is used for
methanol production. Pure methanol is widely used in
chemical synthesis.

Therefore, option (a) is the correct answer.

4. What happens when some charge is placed on a soap
bubble? UPPCS (Pre) 2019

(a) Its radius increases
(b) Its radius decreases
(c) The bubble collapses
(d) None of the above
Answer: (a)
Explanation:

When some charge (positive or negative) is put on a soap
bubble, the whole surface of the bubble gets charged. This
charged surface starts repelling as likely charged particles repel
each other whereas opposite attract. Due to this, the radius
of the bubble increases.

Therefore, option (a) is the correct answer.

5. Which of the following substances is not a protein?

UPPCS (Pre) 2019
(a) Cotton (b) Hair
(c) Spider silk (d) Hoof
Answer: (a)
Explanation:

Q Cotton is a fiber grown naturally in the fields. It is soft,
fluffy and grows in protective cases around the seeds of
cotton plants. It is pure cellulose and not protein. Itis a
shrub plant found majorly in tropical and subtropical
regions. Cotton is the most widely produced natural fibre
in the world.

Science & Technology in Everyday Life

Q Keratin protein plays an important role in the hair
structure.This protein adds strength to the bonds
between hair molecules. It can build up on the cuticle of
hair, making the hair heavier.

Q Spider silk is a phenomenal fibrous biomaterial,
consisting almost entirely of large proteins. Silk fibers
have tensile strengths comparable to steel and at the
same time elasticity as rubber. It is also antimicrobial,
hypoallergenic and completely biodegradable.

O Hoofisthe tip of atoe of an ungulate mammal like horse
and the structure is primarily a protein, keratin. It
provides structural strength and function to the hoof.

Therefore, option (a) is the correct answer.

6. Which of the following is not correctly matched?

UPPCS (Pre) 2019
(a) Desalination Sea water

(b) Reverse osmosis Potable water

(c) Denaturation Proteins
(d) Pasteurisation Tea
Answer: (d)
Explanation:

Q Pasteurisation

O ltis a process widely used in the food and beverage
industry where milk and fruit juices are heated to a
high temperature to eliminate pathogens, in order
to extend the life of the products or to keep them
fresh for a longer time.

O The process of pasteurisation involves heating milk
to 71.7°C for at least 15 seconds (and no more than
25 seconds). Because of the nature of the heat
treatment, it is sometimes referred to as the ‘High
Temperature Short Time’ (HTST) process.

O Desalination: It is a process of converting sea water
(saline) into freshwater. The process of desalination is
being used more and more around the world to provide
people with needed freshwater.

O Reverse Osmosis: Reverse Osmosis (RO) is a water
treatment process that removes contaminants from
water by using pressure to force water molecules
through a semipermeable membrane. During this
process, the contaminants are filtered out and flushed
away, leaving clean, potable water.

O Denaturation: Denaturation of protein is the alteration
of the shape of the protein through some form of
external stress such as by applying heat, acid or alkali.
Denaturation disrupts the protein and it is not able to
not carry out its cellular function.

Therefore, option (d) is the correct answer.
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1. An electron and a photon have the same de Broglie
wavelength. It implies that they have the same
CAPF (ACs) Exam 2020

(a) linear momentum (b) energy

(c) speed (d) angular momentum
Answer: (a)
Explanation:

Q The De Broglie Wavelength gives the wavelength of any
particle traveling with linear momentum. It shows an
inverse relationship between the linear momentum and
wavelength distance (i.e., a particle with high momentum
has a short wavelength).

Q This also works to explain the macroscopic scale in that a
macroscopic body has such a high momentum that the
wavelength is so small it is undetectable and in turn
explains why the wave-like properties cannot be observed.

A=h/p

Q Where, h=Planck’s constant, p= linear momentum and
Ais wavelength. So, if an electron and a photon have the
same de Broglie wavelength, they will have similar linear
momentum.

Therefore, option (a) is the correct answer.

2. “3Dprinting” has applications in which of the following?
UPSC CSE (Pre) 2018

1. Preparation of confectionery items

2. Manufacture of bionic ears

3. Automotive industry

4. Reconstructive surgeries

5. Data processing technologies

Select the correct answer using the code given below.

(a) 1,3 and 4 only (b) 2,3 and5only

(c) 1and 4 only (d) 1,2,3,4and5
Answer: (d)
Explanation:

Q 3D printing, also known as additive manufacturing, is a
process of making three dimensional solid objects from
a digital file. Three-dimensional objects that range from
food to human tissue can be created through this
technology.

@ Drishti Publications
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Technology

Q Applications of 3D Printing

O Aerospace

Q Architecture industry

O Automotive industry; Hence, 3 is correct.
o

Consumer products (consumer electronics, sporting
goods, toys, confectionery items); Hence, 1 is correct.

(@)

Dental industry

(@)

Jigs and Fixtures

O Medical industry (bioprinting which includes bionic
organs, reconstructive surgeries); Hence, 2 and 4 are
correct.

O Data processing technologies; Hence, 5 is correct.
Therefore, option (d) is the correct answer.

Consider the following phenomena:
UPSC CSE (Pre) 2018

1. Lightis affected by gravity.
2. The Universe is constantly expanding.
3. Matter warps its surrounding space-time.

Which of the above is/are the prediction/predictions of
Albert Einstein’s General Theory of Relativity, often
discussed in media?

(a) 1and 2 only (b) 3only

(c) 1and3only (d) 1,2and 3

Answer: (d)
Explanation:
Q Space-timeis a mathematical model that joins space and

time into a single idea called a continuum. This four-
dimensional continuum is known as Minkowski Space.
According to this model, Einstein held that matter warps
its surrounding space-time. Hence, 3 is correct.

Gravitational Lensing states that gravity bends light.
When we observe distant galaxy, gravity of matter
between earth and galaxy causes the light rays to bend
into different paths. When the same light reaches to
telescope multiple images are observed in the galaxy.
Hence, 1 is correct.

In 1917, Einstein applied his Theory of General Relativity
and suggested a model of a homogenous, static, and
spatially curved universe. The problem with the model
was that, if gravitation was the only active force, then
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the universe would collapse — an issue which Einstein
addressed by introducing the cosmological constant. By
1932, Einstein accepted and adopted a model of an
expanding universe. Hence, 2 is correct.

Answer: (b)
Explanation:
Q Thetheoretical particle physicist Murray Gell-Mann was
awarded the 1969 Nobel Prize for Physics. He developed
a method to categorize the huge number of particles
that were being created at particle accelerators
worldwide.

Therefore, option (d) is the correct answer.

4. The term LASER stands for CAPF (ACs) Exam 2018
(a) Light Amplification by Stimulated Emission of

Radiation O Gell-Mann’s model also predicted the existence of
(b) Light Amplification by Spontaneous Emission of anot.her f.undarr.lental type of particle that makes up
Radiation particles including protons and neutrons. Gell-Mann

called them “quarks” and they were later discovered
experimentally at the Stanford Linear Accelerator Center
(SLAC) in the US.

Therefore, option (b) is the correct answer.

(c) Light Amplification by Stimulated Emission of Rays
(d)

Answer: (a)

Light Amplification by Stimulated Energy of Radiation

Explanation:
7. With reference to the use of nanotechnology in health

sector, which of the following statement(s) is/are correct?

UPSC CSE (Pre) 2015

1. Targeted drug delivery is made possible by
nanotechnology.

Q Light Amplification by Stimulated Emission of Radiation
(LASER) is a coherent, convergent, and monochromatic
beam of electromagnetic radiation.

QO Itisadevice that stimulates atoms or moleculesin a way
that light of various wavelengths is produced. Such as

visible, infrared or ultraviolet. 2. Nanotechnology can largely contribute to gene

Q Lasers produce a narrow beam of light in which all of the therapy.

light waves have very similar wavelengths. The laser’s Select the correct answer using the code given below:

light waves travel together with their peaks all lined up, (a) 1only (b) 2only

or in phase. This is why laser beams are very narrow, (c) Both 1and 2 (d) Neither 1 nor 2
very bright, and can be focused into a very tiny spot. Answer: (c)

Therefore, option (a) is the correct answer. Explanation:

5. Which one of the following is the value of one O Nanotechnology is the study and use of structures

nanometer? CDS Exam (1) 2018 between 1 nm (i.e., nanometer) and 100 nm in size.

(a) 107 cm (b) 10°cm O Nanotechnology in health sector can be used for targeted

(c) 10*cm (d) 102 cm drug delivery as well as it can also help in gene therapy.
Answer: (a) O Gene therapy uses genes to treat or prevent a disease.
Explanation: It allows the doctors to treat a disorder by inserting a

gene into the patient’s cells instead of using drugs or

Q The nanometer is a multiple of the meter, which is the
surgery. Hence, statements 1 and 2 are correct.

Sl base unit for length. In the metric system, 1 nanometer

(nm) is equal to 10°metres (m). Similarly, 1 nm is equal
to 0.0000001 cm or 107centimetres (cm).

Therefore, option (c) is the correct answer.

8. Which of the following is a semiconductor?
The nanometer is an extremely small unit of length UPPCS (Pre) 2015
measurement, often used to measure things that are (a) Plastic (b) Aluminium
very small such as the transistors and electrical pathways (c) Wood (d) Germanium
in computer processors and nanotechnology.
. . Answer: (d)
Therefore, option (a) is the correct answer.
Explanation:
Who among the following has coined the term ‘Quark, O Semiconductors are materials which have a conductivity

the fundamental particles that make up protons and
neutrons in an atomic nucleus?
CAPF (ACs) Exam 2017

(b) Murray Gell-Mann
(d) Niels Bohr

(a) Richard Feynman
(c) Albert Einstein

between conductors (generally metals) and
nonconductors or insulators (such as most ceramics).
Semiconductors can be pure elements such as silicon or
germanium or compounds such as gallium arsenide or
cadmium selenide.
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1. Pearls are harvested from CDS Exam (Il) 2020

(a) Prawn (b) Pila
(c) Tuna (d) Oyster
Answer: (d)
Explanation:

Pearls are made by marine oysters and freshwater
mussels as a natural defense against an irritant such as a
parasite entering their shell or damaging their fragile body.

Therefore, option (d) is the correct answer.
2. At atmospheric pressure, the density of water is

maximum at a temperature of:
Combined Geo-Scientist (Pre) Exam 2020

(@) 0°C (b) 4°C
(c) —4°C (d) 1°C
Answer: (b)
Explanation:

Q Density is the mass per unit volume of a substance. The
density of water is roughly 1 gram per milliliter but this
changes with temperature or if there are substances
dissolved in it.

O Most liquids become monotonically denser when cooled
from room temperature but liquid water reaches its
maximum density at approximately 4°C, below which it
expands to become less dense as it is cooled further.
This is also known as the ‘density anomaly’. This is the
reason why the density of ice is less than density of water
at 4 degree centigrade (the maximum density of water).

QO Since water at about 39°F (4°C) is more dense than water
at 32°F (0°C), in lakes and other water bodies, the denser
water sinks below less dense water.

Therefore, option (b) is the correct answer.

3. Given below are two statements, one is labelled as
Assertion (A) and other as Reason (R):
UPPCS (Pre) 2020
Assertion (A): Invert sugar is more sweeter than sucrose.
Reason (R): Invert sugar is obtained by the hydrolysis of
sucrose.

Select the correct answer from the codes given below:
Codes:
(a) Both (A) and (R) are true and (R) is the correct
explanation of (A)
(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A)
(c) (A)is true but (R) is false
(d) (A)is false but (R) is true
Answer: (b)
Explanation:

Q Invert sugar (also known as invert sugar syrup or invert
syrup) is a liquid sweetener made from granulated table
sugar (sucrose) and water.lt is created through hydrolysis
of sucrose (composed of glucose and fructose), where
sucrose is mixed with water and heated until the bonds
between glucose and fructose break. Hence, Reason (R)
is true.

Q Fructose is the sweetest type of natural sugar and its
presence in invert sugar in free form gives invert sugar
a much sweeter flavour in comparison to sucrose or
regular table sugar. Hence, Assertion (A) is true.
Both (A) and (R) are true but (R) is not the correct
explanation of (A)

Therefore, option (b) is the correct answer.

4. Which one of the following substances is not synthetic?

UPPCS (Pre) 2020
(a) Fibroin (b) Lexan
(c) Neoprene (d) Teflon
Answer: (a)
Explanation:

Q Silk is a natural macromolecular protein consisting of
fibroin and sericin proteins. Silk fibroin is derived from
Bombyx mori and is a fibrous protein which is incessantly
used in fashion textiles and surgical sutures.

Q Polycarbonate is a tough, transparent synthetic resin
used in safety glass, compact discs among other
applications. It is marketed under trademarks such as
Lexan and Makrolon.
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a

Neoprene (polychloroprene) is a synthetic rubber known
to be agood insulator. Itis generally stronger and harder
than natural rubber and more resistant to water, oils
and solvents.

Q Polytetrafluoroethylene (PTFE) is a synthetic chemical
and is popular under the brand name of Teflon. As it is
waterproof, teflon is used to coat a variety of products,
cuts down on friction and gives a nonstick surface.
Therefore, option (a) is the correct answer.

5. Match List-l with List-Il and select the correct answer
from the codes given below the lists: UPPCS (Pre) 2020

List-1 List-II
(Substance) (Use)
A. Blue Vitriol 1. Artificial rain
B. Eosin 2. Fungicide
C. Silver iodide 3. Redink
D. Zinc phosphide 4. Rodenticide
Codes:
A B C D
(@) 2 3 4 1
(b) 2 1 3 4
() 2 3 1 4
(d) 2 4 1 3
Answer: (c)
Explanation:
Substance Uses
_ Q Copper sulphate, blue stone, blue vitriol
'§ . areall common names for pentahydrated
% g cupric sulphate, CuSO,.5H,0.
% Q It is principally used as a fungicide and
also for treating copper-deficient soils.
Q Eosinisafluorescent, xanthene red dye.
£ o O It can be used to stain red blood cells,
8 2 collagen, cytoplasm and muscle fibres
for histological examination.
g Q Silver iodide or dry ice (solid carbon
'—g = dioxide) is used for bringing artificial rain.
'5 O It supplies proper_cpncentratio_n of ice
2 crystals to the deficient clouds in order
» to increase rainfall via ‘cold rain’ process.
L Q Zincphosphideisaninorganiccompound
ST that combines phosphorus with zinc. It
N _‘Cé’ S is used in rodenticide baits.
o

Therefore, option (c) is the correct answer.

@ Drishti Publications

6.

Prelims Practice Series

Which one of the following is the best example of
desiccant? NDA & NA Exam (I & 1) 2020
(a) Silica gel (b) Polystyrene

(c) Sodium chloride (d) Sodium carbonate

Answer: (a)

Explanation:

a

Desiccants are drying agents that extract water from a
wide range of materials. They are either soluble or
insoluble substances that absorb water due to their
chemical properties.

These include silica gel, bauxite, calcium sulphate and
montmorillonite clay.

Therefore, option (a) is the correct answer.

Which one of the following viruses is responsible for the
recent death of lions in Gir National Park?

CDS Exam (1) 2019
(a) Canine Distemper Virus
(b) Nipah virus
(c) Hendra Virus
(d) Foot-and-Mouth Disease Virus

Answer: (a)

Explanation:

Q

Canine Distemper Virus (CDV) is known mainly to cause
a severe infection in dogs’ respiratory, gastrointestinal
and central nervous systems as well as the conjunctival
membranes of the eye.

CDV may also affect wild carnivores such as wolves, foxes,
raccoons, red pandas, ferrets, hyenas, tigers and lions.
Alion does not eat the entire prey at one go. In between,
the dogs consume the kill and infect it with the CDV.
Once the lion returns to finish it off, it gets the deadly
disease.

The CDV is more dangerous for lions than tigers. This is
because lions move together in large numbers, making
them more vulnerable to the virus as compared to tigers
that are more isolated and territorial animals.

In September 2018, an epizootic infection caused by
canine distemper virus emerged in an Asiatic lion
population in Gir National Park of Gujarat. The virus was
detected by reverse transcription PCR.

Therefore, option (a) is the correct answer.

Which of the following pairs is not correctly matched?

UPPCS (Pre) 2019
(a) Oxytocin Hormone
(b) Aspartame Synthetic sweetener
Specialized rubber

Modified starch

(c) Neoprene
(d) Rayon
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