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PHYSICS — 2
OUR UNIVERSE — GRAVITATION:

1) Copernican theory is also known as
Ans : Helio centric theory

2) Mass (M) of earth is
Ans: 6 x 10** Kg
3) Radius ® of earth is
Ans: 6.4 x10° m

4) the value of ‘g’ on the earth in S.I. system is
Ans : 9.8 m/s2

5) The value of ‘g’ on the moon is

Ans:1.67 m/s?

6) the value of ‘g’ on the sun is
Ans : 27.4 m/s?

7) The force that keeps the planets in their orbits is the of the sun
Ans : gravitational force

8) The moon makes one revolution about the earth in days
Ans:27.3

9) The distance of the moon from the earth is about KMs
Ans: 3.85 x 10°
10) The basis of Newton’s Laws of universal gravitation is

Ans : Kepler’s Laws

11) Orbiting around the sun in circular orbits is first proposed by
Ans : Copernicus

12) The path of a planet around the sun is



Ans : elliptical

13) The value of ‘g’ at the poles of the earth is
Ans : maximum

14) The value of ‘g’ at the equator is
Ans : minimum

15) 1 Kilogram weight weight on earth is equal to
Ans : 9.8 Newtons

16) The orbital velocity required for an object to go round the earth is
Ans : around 8 km/sec

17) Escape velocity of an object, to go out of the gravitational pull of the earth is

Ans : 11.2 Km/sec

18) Ecape velocity of an object, to go out of the gravitational pull of the sun is
Ans : about 42 KM/sec

19) Mass of a body anywhere in the world is
Ans : same

DYNAMICS:

1) Circular motion is a special case of
Ans : rotator motion

2) If the string of whirling stone is cut, the stone moves in
Ans: tangential

3) In a uniform circular motion the angular velocity is
Ans : constant

4) Centre seeking force is called as
Ans : Centripetal force

5) Centrifugal force means
Ans : centre fleeing force or a force directed away from the centre

6) Newton’s laws are valid in frame of reference.
Ans : inertial

7) The study of motion of a body under the action of force is called
Ans : dynamics

8) Examples for translator motion
Ans (1) motionof a flywheel,(2) motion of earth about its axis




9) Examples for oscillatory motion
Ans : (1) motion of a pendulum
(2) motion of mass attached to a string

10) Earth goes round the sun because of of attraction between them.
Ans : gravitational force

11) The gravitational force of attraction provides the necessary for a satellite revolving round a
planet.
Ans : centripetal force

12) When electron revolves round the nucleus in an atom, the centripetal force is provided by the
of attraction between them.
Ans : electro static force

13) Centrifugal force is also known as
Ans : fictitious force or pseudo force

14) A is used to separate particles of higher mass from the lower mass in a given
mixture.
Ans : centrifuge

15) When a running car takes a sudden left turn, a man sitting in the back seat falls to the right due to
of direction.
Ans : inertia

16) The magnitude of centripetal force and centrifugal force is
Ans: same

17) depends on the expected speed of vehicle and the radius of the curvature of the road.
Ans: Banking angle

18) is a body orbiting around another body.
Ans : Satellite

19) Earth goes round the sun because of
Ans : gravitational force of attraction

20) The domestic churner works on the principle of a
Ans : centrifuge

21) The natural satellite of earth is
Ans : Moon

22) Satellites and space stations used for study of planets, stars and in the universe.
Ans : galaxies



23) “The orbinal velocity of an artificial satellite is km/sec.
Ans : about 8 and less than 11

24) force is a pull on the body towards the centre of a circle.
Ans : Centripetal
25) The principle of launching an artificial satellite into orbit is to sufficient intial speed such that
it revolves round the earth at the choosen height.
Ans : horizontal
26) The device used to separate particles of higher mass from those of lower mass in a given mixture
Ans : centrifuge
27) A car moves on a curved but level road. The necessary centripetal force on the car is provided by

Ans : friction between the tyres and the road

SIMPLE HARMONIC MOTION :

1) Any motion that repeats itself along the same path in equal intervals of time is called a
Ans : periodic motion

2) Periodic motion is also called as
Ans : harmonic motion

3)A is associated with every wave motion.
Ans : simple harmonic motion

4) The time period of a simple pendulum is
Ans : directly proportional to the square root of length

ELECTROMAGNETIC SPECTRUM :

1)What is Spectrum ?
Ans : Spectrum is a group of wave lengths or frequencies.

2) When a ray of sun light falls on a prism, the transmitted light produces a sequence of colours called a
Ans : visible spectrum or VIBGYOR

3) The prisms made of are used to defect Infra red radiations.
Ans : rock salt

4) The invisible radiation before violet are called
Ultraviolet radiations



5) radiations are characterized by oscillating electric and magnetic fields perpendicular to
each other and perpendicular to the direction of propagation.

Ans : electromagnetic
6) The waves travelling with velocity of light and consisting of Oscillating electric and magnetic fields
perpendicular to each other and also perpendicular to the direction of their propagation form the

Ans : electromagnetic spectrum

7) The wavelength of the Visible spectrum extends from about 0.4 u m to that is from violet to
red colour.
Ans:0.7um

8) spectrum is emitted when the excited valence electrons in atoms jump to their
normal states.
Ans : Visible

9) radiations are emitted by atoms or molecules when they change their states of
rotational to vibrational motion.
Ans : Infra red

10) radiations can be detected by thermopile
Ans : Infra red

11) Infra red radiations find applications in
Ans : physiotherapy

12) Infra red radiations are also used to take photographs of objects in
Ans : darkness

13) The wave length of the micro waves are in the range from to
Ans:10umtolnm

14) Radio waves have wavelengths from to about
Ans:1m , 100 KM

15) Radio waves are produced by the electromagnetic oscillators of
Ans : low frequency

16) radiations are produced by the high energy transitions of the electrons in atoms
Ans : Ultra violet

17) We are protected from ultraviolet radiations of the sun due to layer in our atmosphere.
Ans: ozone
18) Wave lengths of x-rays range from to

Ans : 0.001 nm, 10nm or0.01 A m 100 A



19) are produced in discrete wavelengths in individual transitions amon g the inner
electrons of an atom.
Ans : X-rays

20) X-rays of short wavelengths are also called as
Ans : hard x-rays

21) Soft x-rays are used in medical diagnosis called
Ans : radiography

22) x-rays are also used to cure some diseases. This method is called
Ans : radio therapy

23) gamma (v ) rays are emitted in
Ans : radio activity

24) All electromagnetic waves are in nature .
Ans : transverse

25) The visible spectrum is emitted when excited valence in atoms jump to their normal states.
Ans: electrons

26) The colour of light emitted by a particular substance is characteristic of the of the substance.
Ans : atoms
27) The light emitted from the sun and distant stars give information about the of the matter

present in them.
Ans : composition

28) IR means
Ans : Infra red

29) Infra red radiations are emitted by when they change their states of rotational or
vibrational motion.
Ans : molecules

30) Hot bodies form sources of the radiations
Ans : Infra red

31) IR radiations can be detected by
Ans : Thermopile or bolomometer

32) Microwaves are produced by high frequency electromagnetic in electric circuits
Ans : Oscillators



33) waves are used in satellite communications
Ans : Micro waves

34) Mapping of the radio emissions from extra terrestrial sources is known as
Ans : radio radiations

35) UV means
Ans : Ultra violet rays/ ultra violet spectrum

36) RADAR means
Ans : Radio detection and ranging

37) The reason of depletion of ozone layer in atmosphere is due to the reactions with
Ans: chloro fluro carbons

38) Speed of light in vacuum is
Ans: 3x10% m/sec

39) Microwaves are often used in
Ans : RADAR

40) The type of radiations used in Radar are
Ans : Microwaves
SOUND :

1) Speed of sound in air is
Ans : 333 mps ( in normal conditions)

2) is the phenomenon in which if one of the two bodies of the same natural frequency
is set into vibration, the other body also vibrates with large amplitude under the influence of the first

body.

Ans : Resonance

3) is not transmitted in stationary waves.
Ans : Energy
4) Sound waves travel in air are waves

Ans : longitudinal

5) waves are formed in a resonating air column.
Ans: Stationary

6) The periodic vibrations of decreasing amplitude are called vibrations.
Ans : damped



7) Everybody has its own frequency called
Ans : natural frequency

8) Velocity of sound is maximum in
Ans : solids ( like iron rods)

9) The velocity of sound in vacuum is
Ans : zero

10) When the soldiers cross a suspension bridge they are asked to break their steps to prevent

Ans : resonance

11) A tuning fork vibrates when a vibrating tuning fork is brought near it. This is due to

Ans : rersonance

12) Velocity of sound on moon is
Ans : zero

13) The longest wave is
Ans : Radio wave

14) In a resonating air column waves are formed.
Ans : stationary

LIGHT
NATURE OF LIGHT & SOURCES OF LIGHT

1) Newton proposed theory of light
Ans : corpuscles

2) Corpuscles are by the reflecting surface
Ans : repelled

3) Corpuscles are by the refracting surface
Ans : attracted

4) Wave theory of light was proposed by
Ans : Huygens

5) According to Newton, the colours of light are due to difference in the
Ans : different sizes

6) Light rays can be produced from body
Ans : luminous

7) Examples of luminous bodies are
Ans: Sun, Stars

of corpuscles.



8) Maxwell proposed theory of light
Ans : electromagnetic

9) Light consists of radiations called
Ans : photons

10) Light waves are
Ans : transverse

11) In a ripple tank , crest of the light wave, behaves as lens
Ans : convex

12) In a ripple tank the trough of light wave behaves as lens
Ans : concave

13) In a ripple tank band is formed due to crests
Ans : bright

14) In a ripple tank band is formed due to troughs
Ans : dark

15) Speed of light in vacuum is
Ans:3x10 & m/sec

Visual Photometry:

1) The visual light is an energy on the
Ans : flow

2) Example for self luminous body is
Ans : Sun

3) Unit of luminous flux is
Ans : Lumen

4) Sun light has its maximum radiant energy close to
Ans: green light

LASER:

1)Laser stands for
Ans : Light Amplification by Stimulated Emission of Radiation

2) The light used in destroying ICBM is in itself is
Ans : Laser

3) First laser was called



Ans : pulsed laser

4) The basic scientific principle behind a laser was put forward by
Ans : Dr. Charles

5) ICBM stands for
Ans : Inter Continental Ballistic Missile

6) The property coherence in Laser is called
Ans : temporal coherence

7) Lack of coherence makes ordinary light an
Ans : optical noise

8) Coherence makes a laser light
Ans : optical music

9) The important characteristic properties of laser are
Ans : 1) coherence 2) directionality
3) monochromacity and high intensity

10) Example for monochromatic light is
Ans : sodium lamp

11) Laser emits light only in one dirction. This is called of laser light.
Ans: directionality

12) The process of achieving population inversion is called
Ans : pumping ( It is a word used in Lasers)

13) The process of electrons being released on their own from the excited states in atoms and emitting
incoherent light is called
Ans : spontaneous emission

14) are used for bloodless surgery
Ans : Lasers

15) Lasers are used now for
Ans : drilling, cutting materials

16) Lasers are used in guided and to deflect enemy target
Ans : missiles

17) Lasers employed in special 3-dimensional photography are called
Ans : Holography

18) The development of lasers which helped in establishing a new revolutionary method of
communications called



Ans : fibre optic communication

19) The spread of wavelength about the maximum intensity is called
Ans : Band width

20) Ruby laser is an example for
Ans : solid laser

21) Helium — Neon laser is an example for
Ans : gaseous laser

22) The three dimensional photography is called
Ans : Holography

23) The process of achieving “population inversion” is called
Ans : pumping

24) By large energy can be concentrated into an extremely small band width.
Ans : Monochromacity

25) The light from an ordinary light source spreads out uniformly in all directions and forms
wave fronts around it.
Ans : spherical



GENERAL QUESTIONS ON SCIENCE & TECHNOLOGY

Prepared by: P.Potayya Sarma
CHEMISTRY & INDUSTRY:

1) Cement is a mixture of
Ans : Calcium Silicate and aluminates

2) Glass - blowing is possible with
Ans : Pyrex glass

3) Terra - cotta articles are
Ans : Porous

4) Which gives colour to the fibre?
Ans : Chromophore

5) Chief component of cooking gas (LPG) is
Ans : Butane

6) gives blue colour to the glass
Ans: Cobalt oxide

7) The chemical composition of talc is
Ans : Magnesium silicate

8) What is insulin ?
Ans : It is a harmone

9) For making bottles, which type of glass is used ?
Ans : Soda Glass

10) For making optics, which type of glass is used ?
Ans : Flint glass

11) For making laboratory glassware, which type of glass is used ?
Ans : Pyrex glass



12) Cooking gas is known as
Ans : LPG (Liquid Petroleum Gas)

13) Example of natural manure is
Ans : Compost

14) Glass is a mixture of
Ans : sodium silicate, calcium silicate and sand

15) The natural gas is

Ans: methane ( CH4)

16) Another name of petrol is
Ans: Gasoline

17) Domestic Gas Cylinder contains a mixture of
Ans : Propane, Butane and Propine

18) Shaving soap contains excess of
Ans : Stearic acid

OILS & FATS:

1) Detergents are used even in because Ca+ and Ma+2 react with hard
water ions but do not form precipitate
Ans : Hard Water

2) Examples for saturated fatty acids?
Ans : Lauric, Myristic, Palmitic, Stearic acids

3) Examples for Unsaturated fatty acids?
Ans : Myriscoleic, Palmitoleic, Oleic, Linoleic, Linoleinic acids

4) Hydrogenation of oils give
Ans : Fats (Vanaspathi)

5) How Dalda(Vanaspathi) is manufactured ?
Ans : Dalda is a fat obtained by the catalytic hydrogenation of vegetable oil

6) Soaps are
Ans : sodium salt or potassium salt of fatty acid of long carbon chains

7) Soaps contain 30% of
Ans : water



8) Detergents differ from soap in their action with
Ans : Hard water

9) Detergents are
Ans: sodium salts of alkyl benzene sulphonates or fatty alcohol sulphates

10) No. of amino acids known so far
Ans : 26

CARBOHYDRATES AND PROTEINS :

1) Sweetest sugar is
Ans : Fructose

2) The sugar content of molasses is
Ans : 50%

3) Consumption of denatured spirit causes ___
Ans : Unconsciousness

4) Sukrose is broken down into and during fermentation.
Ans: Glucose , fructose
5) enzyme breaks the sucrose.

Ans : Invertase

6) Beer is made from
Ans : Barley

7) Non-sugars are found in
Ans : rice, pulses and potato

8) Starch and cellulose are examples of
Ans : polysaccharides

9) Cellulose in the form of cotton is useful for
Ans : our clothing

10) Starch is tested by which solution ?
Ans : iodine solution

11) Iodine solution turns starch solution into in colour
Ans : blue

12) The sugar of our daily use, is mainly obtained from
Ans : sugar cane

13) Sugarcane contains 11 - 15% of by weight.



Ans : sucrose

14) Line is added to neutralize sugar cane juice in
Ans : sugar industry

15) Which is called as mother liquor ?
Ans : Molasses

16) Ethyl alcohol is produced by fermentation of molasses by
Ans : yeast

17) Consumption of denatured spirit causes
Ans: blindness and death

18) Ethyl alcohol mixed with pyridine or methyl alcohol is called as
Ans : denatured spirit

19) Amino acids are building blocks of
Ans : Proteins

20) Essential amino acids must be supplied to human body through only
Ans : diet

21) Out of 26 amino acids, human body cannot synthesise how many amino acids
?

Ans : Nine amino acids. These nine amino acids are also called as essential
amino acids

22) Sickel cell haemoglobin causes a disease called as
Ans : Sickle cell anemia

23) Which is present in skin, hair, nails, wool, horn, and feathers?
Ans :Keratine

24) Which regulates blood sugar level ?
Ans : Insuline

25) The beverage which contains high percentage of alcohol is
Ans : brandy

CHEMISTRY OF CARBON COMPOUNDS:

1) The refractive index of diamond is
Ans : 2.45

2) The chemical name of washing soda is
Ans : sodium carbonate



3) In diamonds and graphites which is common ?
Ans : Carbon

4) The occurrence of same element in two or more different forms I called as
Ans : allotropy

5) Diamond reflects light falling on it , making it shine. What is the reason ?
Ans : refractive index

6) Why diamond is used as glass cutter ?
Ans : due to its hardness

7) Graphite is used as
Ans : lubricant

8) Which gas accumulates in caves and mines ?
Ans : Carbon dioxide ( because carbondioxide is heavier than air )

9) Carbon dioxide is soluble in
Ans : Water

10) Carbon dioxide is used in the preparation of
Ans : Soda water and cool drinks

11) Which gas is used as fire extinguisher ?
Ans: Carbon dioxide

12) Coal deposits are called as
Ans: Store of Sun

13) Anthracite coal contains 95% of
Ans : carbon

14) The commonest variety of coal is
Ans : bituminous coal or stone coal

15) Bituminous coal contains of carbon.
Ans : 82%

16) Lignite coal contains how much of carbon ?
Ans : 70%

17) Ethyne is commonly known as
Ans : acetylene

18) Acetylene is used in
Ans : welding, artificial ripening of fruits



19) The allotrope of carbon which has tetrahedral structure is

Ans : Graphite

20) Polythene is obtained from ethylene by the
Ans : poluymerization

ACIDS, BASES AND SALTS :

1) What is colour of methyl orange indicator in acidic medium ?
Ans : Red

2) What is the colour of phenolphthalein indicator in basic solution?
Ans : Pink

3) The pH (point of hydrogen) of gastric juice is
Ans:1-2

4) The pH of acids is in the range of
Ans: 0to 7

5) The pH of bases is in the range of
Ans : 7to 14

6) Human blood pH is
Ans : more than 7 (i.e., 7.32 to 7.45)

7) Acids turn blue litmus to
Ans : red

8) Bases turn red litmus to
Ans : blue

9) pH was introduced by
Ans : Sorensen

10) pH of pure water is
Ans : 7

11) pH of urine is
Ans : 4.8to 7.5

12) Acids reacts with metal and gives
Ans : hydrogen

SOLUTIONS:



1) The common name of soOdium thiosulphate is
Ans : hypo

2) Soda is a solution of carbondioxide in
Ans : water

3) Naphthalene dissolves in
Ans : Kerosene

4) Naphthalene is not soluble in
Ans : Water

5) Sodium chloride in water is
Ans : strong electrolyte

ALKALINE EARTH METALS :

1) Carnalite is one of ore of
Ans : magnesium

2) Epson salt is the mineral of
Ans : magnesium metal

3) Magnesium reacts with
Ans : Hot water

4) Radium is a
Ans : radioactive element
5) The element which gives dazzling light (Deepavali crackers) when burnt in air is

Ans : Magnesium

6) Dolomite is the mineral of
Ans : magnesium

PERIODIC CLASIFICATIN OF ELEMENTS:

1) Mendeleef’s periodic table is based on the
Ans : atomic weight

2) Eka aluminium is
Ans : gallium

3) Eka boron is
Ans : scandium

4) Removal of hydrogen is called as



Ans: oxidation

5) Addition of hydrogen or removal of oxygen is called as
Ans : reduction

6) The first classification of elements is attempted by
Ans : Dobereiner

CHEMICAL BOND:

1) Complete transfer of electrons from one atom to another leads to the formation
of
Ans : ionic bond

2) Oxygen has lone pairs of electrons in water molecule

Ans : two
3) Water molecule has shape bond. Water molecule is in non-linear
bond.

Ans : V' (English letter V)

4) Ammonia molecule has shape bond.
Ans : pyramidal

ATOMIC STRUCTURE :

1) Bohr’s theory is valid for
Ans : any atom or ion having one electron

2) The scientist who invented elliptical orbits is
Ans : Sommerfield

3) Rutherford proposed planetary model based on his scattering
experiment.

Ans : alfa - ray
4) Quantum theory of radiation is proposed by
Ans : Max planck

5) Electron was discovered by
Ans : ] .J.Thomson



6) The nucleus of an atom is made up of protons and neutrons and so they are
known as
Ans : nucleons

7) Rutherford’s model of atom is also known as planetary model or model.
Ans : nuclear

8) The splitting of spectral lines when atom is put in magnetic field is called
Ans : Zeeman's effect

9) Atomic sizes are expressed in units.
Ans : Angstrom

10) An alfa particle consists of
Ans : two protons, two neutrons

11) The element having no neutron in its nucleus is
Ans : Hydrogen

12) Chadwick discovered
Ans : neutrons

13) Who discovered protons ?
Ans : Rutherford and Goldstein

14) Hydrogen atom gets stability by achieving the configuration of
Ans : Helium



MODEL TEST questions

1)Consider the following with reference to IN-SPACe

1) IN-SPACe, or Indian Space Promotion and Authorisation Centre, is touted as the body
that will ensure a level playing field for Indian industry in a fast-growing global space
sector. It will function autonomously and parallel to ISRO “without taking away anything
from it”,

2)NewSpace India Ltd will be strengthened and empowered with a larger role in what the
government has called the new “open and inclusive” space sector. It will work with IN-
SPACe and enable industry consortia to take on some of the activities of ISRO. These
include launch vehicles and satellite production, launch services and space-based services.

Which of the statements given above is / are correct ?
(a)l only

(b) 1 and 2 only

(c) 2

(d) None

Ans: b

2) Consider the following

1)"Subsequently, we now have four of these, which the World Health Organization has
called Alpha, Beta, Gamma & Delta.

2)"Delta is the one that was identified in India,”

3)Director-General of the Indian Council of Medical Research (ICMR), warned that India
was still not out of the second wave of the pandemic.

3)The reason why SARS-CoV-2 mutated includes random error during replication, immune
pressure after treatments (Convalescent Plasma, Vaccination etc), and uninterrupted
transmission due to lack of COVID-19-appropriate behaviour, which allowed the virus to
transmit more and acquire fitness,.

4)"Variants of Concerns (VoC) with public health importance detected in community
samples in India include Alpha [3,969], Beta [149], Gamma [1] and B.1.617, Delta and
Kappa were detected in 16,238 samples,”



Which of the statements given above is / are correct ?
(a)l only

(b)1,2,3,4

(c) 3,4

(d) None

Ans: b

3) Consider the following with reference to CoWIN

1) CoWIN is an extension of an electronic vaccine intelligence network, eVIN, which is used
to collect real-time feedback of the vaccination programmes..

2) It is a cloud-based IT solution for planning, implementing, monitoring and evaluating
COVID-19 vaccination in the country

Which of the statements given above is / are correct ?
(a)l only

(b) 2 only

(o)1, 2

(d) None

Ans: c

4) Consider the following with reference to  Zika virus

1)Zika virus is said to be primarily transmitted through the bite of an infected aedes species
mosquito.

2)The incubation period is three to 14 days, with the symptoms being acute onset of fever,
maculopapular rash, joint pain, conjunctivitis and may include muscle pain and headache,
according to the Health Department.

Which of the statements given above is / are correct ?
(a)l only

(b) 2 only

()1, 2

(d) None

Ans: c

5)
Consider the following with reference to plasma donation

1) Persons aged 18-65 can donate plasma. Patients who have tested positive for COVID-19
are eligible to donate plasma 14 days after their swab returns negative for COVID-19. Those
with co-morbidities such as hypertension, diabetes, cardiac diseases, cancer and kidney
diseases and those who have undergone organ transplants and surgeries cannot donate
plasma.

2)Persons who come forward to donate plasma will undergo screening, and a maximum of
500 ml of plasma will be collected from eligible donors. The process will take 30 minutes



and persons can donate plasma twice in 28 days. The plasma can be stored at -40 degrees
Celsius for a year.

3)When steroids and other medications did not help patients or when the oxygen
requirement kept increasing, plasma therapy could offer a higher chance of recovery.
Patients required transfusion of 200 ml of plasma each for two days. Antibodies in the
transfused plasma could neutralise the virus, reducing the viral load and the patients’
dependence on oxygen support,

Which of the statements given above is / are correct ?
(a)l only

(b)1 and 2 only

(c)1,2,and 3

(d) None

Ans: c

6)
Consider the following with reference to Oximeter :

People with COVID-19 often need oxygenation support, so this tool, a staple for many
doctors, has become something of a necessity for the layperson.

1)Oximeters have been flying off the shelves for many households’ first aid kits, largely
because they are non-invasive, low-cost, easy to use, and effective at detecting hypoxemia
(low blood oxygen levels).

2)Oximeter comprises a monitor which contains the batteries and display; a probe, which
consists of light emitting diodes or LEDs and a light detector called a photo-detector. This
probe senses the user’s pulse.

3)There are two important readings:
(i) the pulse rate, recorded as beats per minute (60 to 100 is the safe range); and

(ii)the oxygen saturation of haemoglobin in arterial blood, the reading of which is recorded
as Sp02. Normal readings range from 95% to 100%; anything less, and the user should get
medical assistance from a doctor. If your oximeter has alarms, a typical readings will set
them off.

Which of the statements given above is / are correct ?
(a)l only

(b)1 and 2 only

(c) 1, 2, and 3 (i) & 3(ii)

(d) None

Ans: c

7) Consider the following with reference to Rapid Antigen Tests (RAT) for Covid-19



1)Rapid Antigen Tests (RAT) for Covid-19, are quick and are said to be very reliable in
confirming if someone has tested positive for the virus. However, it has a low sensitivity or
that it can also miss — sometimes as many as 50% — of those who may be carrying the
infection.

2)Therefore, the ICMR advisory has been to retest all those who test negative for the test
and those who manifest symptoms.

3)"It takes about five days for fever-like symptoms to manifest and there’s a big chance
that in that period, both RT-PCR and antigen tests may miss detecting the virus.

4)The same goes for asymptomatics. In that sense, both are similar for finding a positive
case. States have been told to use an intelligent and calibrated testing policy depending on
which area needs more testing,”

Which of the statements given above is / are correct ?
(a)l only

(b)1 and 2 only

(¢)1,2,and 3,4

(d) None
Ans: c
8)

The second unit of Kudankulam Nuclear Power Plant is now operational. The power plant is
situated in which state ?
a) Karnataka
b) Tamil Nadu
c) Kerala
d) Maharashtra
Answer:- b) Tamil Nadu
9)

1)Indian Space Research Organisation is getting ready to launched AdityalL1. Which of the
following statements is / are application application to AdityalLl Mission?

1)It is the first mission to study the Sun

2)This will be India’s second space-based astronomy expedition after AstroSat, launched in
2015.

3)Adityal1 Mission is to be placed in the halo orbit around the Lagrangian Point (L1)of the Sun-
Earth system.

4)L1, is 1.5 million KM from the Earth, and it offers the advantage of continuously viewing the
Sun without any occultation/eclipse.

5)Halo Orbit is a periodic three-dimensional orbit near the L1,L2 or L3
Select the correct answer using the codeds given below :

a)l only



b)2 and 3 only

c) 1 and 3 only

d)1,2,3,4,5

Ans :d

10) Through which of the following places in plants, exchange of gases take place ?

a) Lenticels and Stomata in leaves, which serve as openings
b) dried wood

C) dried leaves

d) None of these

Ans : a

11) What are the causes of cancer ?

a) Ionising radiations like X-rays and gamma rays and non-ionizing radiations like UV cause
DNA damage leading to neoplastic transformation.

b) The chemical carcinogens present

in tobacco smoke have been identified as a major cause of lung cancer

¢) Cancer causing viruses called oncogenic viruses have genes called viral

oncogenes.

d) All the above

Ans : d

12) Prokaryotic cells are represented by which of the following ?
a) Bacteria

b) Blue-green algae

c) Mycoplasma and Pleuro Pneumonia Like Organisms ( PPLO)
d) All the above

Ans : d

13) What are the four basic shapes of bacteria ?
a)Bacillus (rod like)

b) Coccus (spherical)

c) Vibrio (Comma shape) and Spirillum (spiral)
d) All the above

Ans : d

14)Chewing is an example of which type of Digestion ?
a)Mechanical digestion

b)Chemical digestion

¢)Thorough digestion

d) None of these

Ans : a

15)Which of the following is the correct route of digestion ?



a) Mouth - Pharynx - Esophagus - Stomach - Small intestine — Large intestine — Anus
b) Moutn - Esophagus - Pharynx — Small intestine — stomach - Anus

¢) Mouth - Small intestine - Stomach - Pharynx — anus

d) None of these

Ans : a

16)Where the digestion is completed and the final products of digestion such as glucose,
fructose, fatty acids, glycerol and amino acids are absorbed through the mucosa into the
blood stream and lymph ?

a)Small intestines

b) Esophagus

¢) Mouth

d) None of these

Ans : a

17) Increased blood pressure may be caused by excess secretion of __
a) thyroxin

b)testosterone

c)estradiol

d)adrenalin

Ans : d

18)Insulin has 51 amino acids in two polypeptide chains which are linked by
a) one sulphide bond

b) one disulphide bond

c)two disulphide bonds

d) three disulphide bonds

Ans :c

19) Which one of the following vitamins contains a metal atom ?
a) Riboflavin

b) Vitamin B12

c) Vitamin A

d) Vitamin B6

Ans : b

20) Which of the following hormones contains iodine ?
a) Adrenalin

b)Testosterone

¢) Thyroxine

d) Insulin

Ans : c

21) Which of the following is derived from sugar cane ?
a) Sucrose

b) Maltose

c) Lactose

d) Cellulose

Ans : a



22) At times the alcoholics, by mistake , drink ethanol, mixed with methanol also called
denatured alcohol. In the body, methanol is oxidized first to methanal and then to
methanoic acid.It may cause

Which of the following ?

a)blindness and death

b) more weight

C) sea sickness

d) air stickness

Ans : a

23)

Who discovered effectiveness of DDT as insecticide ? ( Dichlorodiphenyl-trichloro-ethane) ?
a) Paul Muller

b)Victor Grignard

c)C. Le Bel

d) J Van't Hoff

Ans : a

24)

Which of the following is chemically known as Chloroform ?
a) Trichloromethane

b) Dichloromehane

¢) Triiodomethane

d) Freons
Ans : a
25)

Who discovered the antibacterial properties of Penicillium fungus ?
a) Paul Ehrlich

b) Alexander Fleming

¢) Hendrik Antoon Lorentz

d) Nikola Tesla

Ans : b



1)With referenceto  Mahatma Gandhi , Which one of the following statement is correct ?
1) Mahatma Gandhi was concerned for public and private sanitation which was also a part of his
Satyagraha campaign since the days he spent in South Africa.

2)’Everyone is his own scavenger’, said Gandhi, reiterating the fact of making cleanliness a personal
responsibility and the key to removing untouchability .

3)Gandhiji said ‘sanitation is more important than Independence’.

a)l and 2 only
b)2 and 3 only
c) 3 only
d)1,2,and 3
Ans:d

2)With reference to India, consider the following :

1.Kayakalp initiative of the Health & Family Welfare begain in 2015 with the aim of improving infracture
upkeep, hygiene and sanitation and infection control practices in central government institutions and
public health facilities in all the States and UTs.

2.Kayakalp made a modest beginning in its first year with assessing only the District Hospitals
3.Subsequently, within a span of three years., all sub district hospitals , community health centres and
primary health centres (Rural and Urban) have also been brought under its ambit .

’

Which of the above can be considered as steps taken to achieve the ‘ hygiene in India?
a)l and 2 only

b)2 and 3 only

c) 3 only

d)1,2,and 3

Ans :d

3)Consider the following relating to ‘water budgeting’ :

1.It involves understanding a household’s overall water requirement based on the number of family
members . major areas of consumption, and identifying areas for potential areas of reuse for water.
2.1t is simple yet effective tool that allows households to concretely appreciate utilization of their
resources.



a)land 2 only
b) 2 only

c) 1land 3 only
d)1,2and 3
Ans :

1)Indian Space Research Organisation is getting ready to launched Adityal.1. Which of
the following statements is / are application application to Adityal. 1 Mission?

1)1t is the first mission to study the Sun

2)This will be India’s second space-based astronomy expedition after AstroSat, launched
in 2015.

3)Adityal.1 Mission is to be placed in the halo orbit around the Lagrangian Point (L1)of
the Sun-Earth system.

4)L1, is 1.5 million KM from the Earth, and it offers the advantage of continuously
viewing the Sun without any occultation/eclipse.

5)Halo Orbit is a periodic three-dimensional orbit near the L1,L.2 or L3
Select the correct answer using the codeds given below :

a)l only

b)2 and 3 only

c) 1and 3 only

d)1,2,3,4,5

Ans : d

2) For Aedes-borne infections, including dengue, Professor Scott O’Neil and his team
from Monash University, Melbourne, Australia developed Wolbachia-based strategy for
the control of Aedes aegypti transmitted dengue/ chikungunya/zika viruses. Ae. aegypti
does not harbor Wolbachia in nature. To develop Wolbachia infected Ae. aegypti strain,
Wolbachia isolated from Drosophila melanogaster was introduced stably into this
mosquito species. The transinfected Ae. aegypti mosquitoes in addition to exhibiting
cytoplasmic incompatibility (producing sterile eggs) in crosses with wild Ae. aegypti



females and maternal transmission of Wolbachia to the progeny in crosses with wild Ae.
aegypti males, exhibits interruption of dengue, chikungunya, zika, yellow fever viruses
replication.
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S&T questions were more on technological aspect than on basic science such as biology. Direct relation
of S&T developments could be linked with current affairs in questions like digital signature, black hole,
patents, etc. However, few questions checked deeper knowledge and clarity like functional
chromosomes, RNA-I, etc.
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There were about 22 questions from this hidden syllabus in CSP 2019!! About 12 of
these 22 were from emerging technologies and bio-technology!

12 questions from S&T in 2019

5. With reference to communication technologies, what is/are the difference / differences between LTE (Long-
Term Evolution) and VoLTE (Voice over Long-Term Evolution)?

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) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

Answer: d

Explanation: LTE stands for ‘Long Term Evolution’ and VoLTE stands for ‘Voice over Long Term Evolution’. LTE is a
mobile network and transmits only data; while VoLTE is software and transmits both voice and data. LTE is a term
used for the particular type of 4G network that delivers the fastest mobile Internet experience. The VoLTE enables
one to make calls over the LTE network, it allows phone's dialer to place call through internet and sends voice and
data over the network.

41. In the context of digital technologies for entertainment, consider the following statements:

1. In Augmented 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. AR allows individuals to be present in the world and improves the experience using the camera of smart-phone
or PC.

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) 4 only

Answer: b

Virtual Reality technology immerses users in a completely virtual environment that is generated by a
computer. You need to wear a special VR headset to experience virtual reality. Most VR headsets are
connected to a computer (Oculus Rift) or a gaming console (PlayStation VR) butthere are standalone
devices (Google Cardboard is among the most popular) as well. Most standalone VR headsets work in
combination with smartphones — you insert a smartphone, wear a headset, and immerse in the virtual
reality. ® In augmented reality, users see and interact with the real world while digital content is added
to it. Pokemon Go is an example of augmented reality. If you own a modern smartphone, you can easily
download an AR app and try this technology. There’s a different way to experience augmented reality,
though — with special AR headsets, such as Google Glass, where digital content is displayed on a tiny
screen in front of a user’s eye. ® Hence, only statements 3 and 4 are correct .



42. The word 'Denisovan’' is sometimes mentioned in media in reference to

(a) fossils of a kind of dinosaurs

(b) an early human species

(c) a cave system found in North-East India.

(d) a geological period in the history of Indian subcontinent

Answer: b

¢ The first evidence for Denisovans or Denisova hominins was first discovered in 2008 in a cave in the
Altai mountains in Siberia. Analysis of a fossil jawbone containing molars recovered from Baishiya Karst
cave in Xiahe, Gansu, China shows Denisovans lived in the Tibetan Plateau some 1,60,000 years ago. This
is the firsttime evidence of Denisovan presence has been found outside the Denisova cave

43. With reference to the recent developments in science, which one of the following statements is not correct?
(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 plants and animals can be made to undergo cell division in laboratory petri dishes.
Answer: a

Options C and D are correct: Given appropriate surroundings, most plant and animal cells can live,
multiply, and even express differentiated properties in a tissue -culture dish. The cells can be watched
continuously under the microscope or analyzed biochemically, and the effects of adding or removing
specific molecules, such as hormones or growth factors, can be explored. In addition, by mixing two cell
types, the interactions between one cell type and another can be studied. Experiments performed on
cultured cells are sometimes said to be carried out in vitro (literally, “in glass”) to contrast them with
experiments using intact organisms, which are said to be carried out in vivo (literally, “in the living
organism”).

Options B is correct: DNA is an organic chemical molecule made from atoms of carbon, hydrogen,
nitrogen, oxygen, and phosphorous. Like many other organic molecules that are made inside living cells,
DNA can also by synthesized in test tubes using the tools of organic chemistry. In most descriptions of
DNA synthesis technology, we hear that DNA

sequences can be made by simply adding together the A's T's C's and G's -- the "bases" that make the
rungs of the twisted DNA ladder. ® Options A is not correct: Functional chromosomes can not be created
by joining segments of DNA taken from cells of different species

44. Consider the following statements:



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) 1 only

(b) 2 and 3 only

(c) 3 only

(d)1,2and 3

Answer: d

Digital Signature Certificates (DSC) are the digital equivalent (that is electronic format) of physical or
paper certificates. Examples of physical certificates are drivers' licenses, passports or membership cards.
o Certificates serve as a proof of identity of an individual for a certain purpose; for example, a driver's
license identifies someone who can legally drive in a particular country. Likewise, a digital certificate can
be presented electronically to prove your identity, to access information or services on the Internet or to
sign certain documents digitally .

45. In the context of wearable technology, which of the following tasks is/are accomplished by wearable
devices?

1. Location identification of a person

2. Sleep monitoring of a person

3. Assisting the hearing impaired person

Select the correct answer using the code given below.
(a) 1 only

(b) 2 and 3 only

(c) 3 only

(d)1,2and 3

Answer: d

Wearable technology is a category of electronic devices that can be worn as accessories, embedded in
clothing, implanted in the user's body, or even tattooed on the skin. The devices are hands -free gadgets
with practical uses, powered by microprocessors and enhanced with the ability to send and receive data
via the Internet. ¢ Location - and position - tracking sensors (i.e., GPS, altimeter, magnetometer,
compasses, and accelerometers) are the most common type of sensors on wearable devices, such as
activity trackers, smartwatches, and even medical wearables where they are used to check the physical
activity and health of patients. e Fitness trackers, also known as activity trackers, are typically worn on
the wrist, chest, or ears, and are designed to monitor and track outdoor sport activities and measure
fitness -related metrics, such as the speed and distance of running, exhalation, pulse rate, and sleeping
habits . ® In more recent times, there has been a new surge in wearable technology worn on the ear,
referred to as hearables. ¢ Hearing -Aids is a category of hearables involving use of a microphone,
speaker and amplifier. This amplifies sounds to help people with hearing impairment hear. Example,
Phonak Audeo V. * Hence, all the options are correct .



46. 'RNA interference (RNAI)' technology has gained popularity in the last few years. Why?

1. 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) 1and 4 only

Answer: a

¢ RNAi is a gene silencing technology that inhibits protein synthesis in target cells using double-stranded
RNA. ¢ RNAI has huge significance within the Indian context, considering the deep-seated resistance
over the years to Bt cotton and other genetically modified seeds. RNA-reliant solutions could be a viable
alternative. ® RNAi is used in functional genomics (systematic analysis of loss-of-function phenotypes
induced by RNAI triggers) and developing therapies for the treatment of viral infection, dominant
disorders, neurological disorders, and many types of cancers (in vivo inactivation of gene products linked
to human disease progression and pathology).

47. Recently, scientists observed the merger of giant 'blackholes' billions of light-years away from the Earth.
What is the significance of this observation?

(a) 'Higgs boson particles' were detected.

(b) 'Gravitational waves' were detected.

(e) Possibility of inter-galactic space travel through 'wormhole' was confirmed.

(d) It enabled the scientists to understand 'singularity'.

Answer: b

The LIGO detectors discovered the first gravitational waves produced by two giant merging blackholes in
2016.

The 2017 Nobel Prize for physics has been awarded to the LIGOVIRGO collaboration for their detection
of gravitational waves arising from the merger of two black holes.

48. Which of the following are the reasons for the occurrence of multi-drug resistance in microbial pathogens in
India?

1. Genetic predisposition of some people

2. Taking incorrect 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) 2 and 3 only



(e)1,3and 4
(d)2,3and 4
Answer: a

¢ Antibiotic consumption in Humans: In 2014, India was the highest consumer of antibiotics, followed by
China and the United States. In India, antibiotic FDCs are heavily prescribed even without the knowledge
of a proven advantage over single compounds. Injudicious use of antibiotic FDCs could lead to
emergence of bacterial strains resistant to multiple antibiotics. (However, the per capita consumption of
antibiotics in India is much lower than in several other high-income countries). e Antibiotic consumption
in Animals: The use of antibiotics in food animals plays a major role in human health, as antibiotic-
resistant bacteria can be transmitted between humans and animals through contact, in food products,
and from the environment. ¢ Hence, 2 and 3 are correct.

49. What is Cas9 protein that is often mentioned in news?

(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

CRISPR-Cas9 is a system used by bacterial cells to recognise and destroy viral DNA as a form of adaptive
immunity. Using components of the CRISPR system, researchers can remove, add or alter specific DNA
sequences in the genome of higher organisms. ¢ The gene editing tool has two components — a single-
guide

RNA (sgRNA) that contains a sequence that can bind to DNA, and the Cas9 enzyme which acts as a
molecular scissor that can cleave DNA

50. Which one of the following statements is not correct?

(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 Band C viruses do not show the symptoms for many years.
Answer: b

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. (HIV also
gets transmitted via the exchange of a variety of body fluids from infected individuals, such as blood,
breast milk, semen and vaginal secretions) ® The hepatitis B vaccine is the mainstay of hepatitis B
prevention. WHO recommends that all infants receive the hepatitis B vaccine as soon as possible after
birth, preferably within 24 hours. (Hence, option b is not correct) * Hepatitis B is a global public health
threat and the world’s most common serious liver infection. It is up to 100 times more infectious than



the HIV/AIDS virus. ¢ In those people who develop symptoms from acute infection, the average time
from exposure to symptoms ranges from 2 to 12 weeks. However, most people who are infected with
the hepatitis Cvirus do not develop symptoms. Most people with chronic hepatitis C virus infection do
not have any symptoms or have general, or common symptoms such as chronic fatigue and depression.
Many people eventually develop chronic liver disease, which can range from mild to severe, including
cirrhosis (scarring of the liver) and liver cancer. Chronic liver disease in people with hepatitis C usually
happens slowly, without any signs or symptoms, over several decades

83. 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:

1. The main adyantage 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 statements given above is / are correct?

(a) 1 only

(b) 2 and 3 only

(c) 4 only

(d)1,2,3and 4

Answer: b

84. Why are dewdrops not formed on a cloudy night?

(a) Clouds absorb the radiation released from the Earth's surface.

(b) Clouds reflect back the Earth's radiation.

(c) The Earth's surface would have low temperature on cloudy nights.

(d) Clouds deflect the blowing wind to ground level.

Answer: b

91. Recently, there was a growing awareness in our country about the importance of Himalayan nettle
(Girardinia diversifolia) because it is found to be a sustainable source of

(a) anti-malarial drug

(b) blodiesel

(c) pulp for paper industry

(d) textile fibre

Answer: d

92. For the measurement/estimation of which of the following are satellite images/remote sensing data used?
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

Select the correct answer using the code given below.

(a) 1 only

(b) 2 and 3 only

(c) 3 only

(d)1,2and3

Answer: d

For the measurement/ estimation of which of the following are satellite images/remote sensing data
used? 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 Select the correct
answer using the code given below. (a) 1 only (b) 2 and 3 only (c) 3only (d) 1,2 and 3



¢ With the development of remote sensing from space, satellite data offers the possibility for measuring
land surface temperature over the entire globe with sufficiently high temporal resolution and with
complete spatially averaged rather than point values. ® The global food supply is being monitored with
satellite imagery and the Normalized Difference Vegetation Index (NDVI). Near -infrared radiation is
being used to detect healthy vegetation in agriculture. Healthy vegetation reflects green light and
absorbs red and blue light. The green light that our eyes see is chlorophyll created by plants during
photosynthesis. Chlorophyll will reflect more light in the green and near infrared spectrum compared to
other wavelengths. This is why near infrared radiation in combination with NDVI is one of the primary
remote sensing applications in agriculture and the environment. ¢ Remote sensing from satellites can
deliver information on GHG soil emissions by estimating tropospherical, near -surface CO2 and CH4
concentrationsbased on the measurement of the intensity of the reflected sunlight in small wavelength
bands in the visible and short-wavelength IR portion of the spectrum.

94. Which of the following statements are correct about the deposits of 'methane hydrate?
1. Global warming might trigger the release of methane gas from these deposits.

2. Large deposits of 'methane hydrate' are found in Arctic Tundra and under the seafloor.

3. Methane in atmosphere oxidizes to carbon dioxide after a decade or two.

Select the correct answer using the code given below.

(a) 1and 2 only

(b) 2 and 3 only

(c)1and 3 only

(d)1,2and 3

Answer: d

95. Consider the following:

1. Carbon monoxide

2. Methane

3. Ozone

4. Sulphur dioxide

Which of the above are released into atmosphere due to the burning of crop/biomass residue?
(a) 1and 2 only

(b) 2,3 and 4 only

(c)1and 4 'only

(d)1,2,3and 4

Answer: d

99. In India, the use of carbofuran, methyl parathion, phorate and triazophos is viewed with apprehension.
These chemicals are used as

(a) pesticides in agriculture

(b) preservatives in processed foods

(c) fruit-ripening agents

(d) moisturising agents in cosmetics

Answer: a

1 Nail polish remover contains ?
A. benzene

B. acetic acid

C. acetone

D. petroleum ether



2. What nucleus of atom contains ?
A. protons

B. electrons

C. electrons and protons

D. protons and neutrons

. The isotope atoms differ in ?
. humber of protons

. atomic number

. humber of neutrons

. atomic weight

OO0 W >

Human bone does not contain
calcium

carbon

oxygen

. phosphorous

Cow> &

. Homo nuclear molecules contain ?
. polar bond

. covalent bond

. ionic bond

. coordinate bond

OO0 w>»u

. Air contains maximum amount of
. oxygen

. hitrogen

. hydrogen

. carbon dioxide

OO0 wW>»o

Washing sodais ?
. sodium sulphite

. sodium bicarbonate
. sodiun carbonate

. sodium biosulphite

OO0 w>» N

. Natural rubber is a polymer derived from ?
. ethylene

. propylene

. isoprene

. butadiene

OO0 wm>» ™

The chemical used as a fixer in photography is ?
. sodium thiosulphate

. sodium sulphate

C. borax

W > ©



D. ammonium sulphate

10. Water drops are spherical because of ?
A. viscosity

B. density

C. polarity

D. surface tension

ANSWER KEY : 1- ( C),2- (D), 3- (C), 4- (C),5- (B),6- (B), 7- (C),8- (C),9- (A),10- (D).
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COMPUTER AWARENESS

1)Which is an operating system ?
a)MS-DOS

b)Windows 98

c)Windows 2000

d)Windows 95 & Windows 3.1

e) All the above

Ans:e

Praturi Potayya Sarma

Explanation: All the options (given in the question) are examples of Microsoft operating systems,

developed at different periods of time.

2) A function inside another function in Excel is called
a)Double function
b)Nested function



¢)Sum function
d)Round function
e) Text function
Ans:b

Explanation: A nested function in Excel refers to one or more functions being placed inside another

3)A web site is

a)the location from which a Web page originates
b) an author of a Web page

c) a collection of contributors

d) the source of a Web page

e)collection of related Web pages

Ans:e
Explanation: Website is a set of related web pages typically served from a single web domain.

4)WAN is a network covering a broad area using leased telecommunication lines. What does the
acronym WAN stand for ?

a)Wider Area Network

b)Wide Area Network

c)Wild Area Network

d)Wide Area Networking

e)Widest Area Network

Ans:b

Explanation: In computer terminology WAN stands for Wide Area Network.

5)The process of writing computer instructions in a programming language is known as
a) Testing

b) Folder

c) File

d) Coding

e) processing

Ans:d
Explanation: The process of writing the computer instructions in a programming language is called as
coding.

6) What is a portion of memory that serves as a temporary repository for data as it waits for a given
action

a) Processor

b) Memory pool

¢) Processor pool

d)Data pool

e) Cache

Ans:e

Explanation: In computing, a cache serves as a temporary repository for data .



7) VIRUS stands for

a) Virus Information Recourse Under Siege
b)Vital Information Resource Under Seizure
c)Vital Information Recourse Under System
d)Vital Information Resource Under Siege
e) Vital Information Reason Under Siege
Ans :d

Explanation: In computing VIRUS stands for Vital Information Resource Under Siege

8) ALU is a part of CPU in many computers. What does the acronym ALU stand for ?
a) Algorithmic Logic Unit

b) Arithmetic Logical Unit

c)Auxiliary Logic Unit

d)Algorithmic Logical Unit

e)Arithmetic Logic Unit

Ans:e

Explanation: ALU stands for Arithmetic Logic Unit.

9)’'Bit’ stands for

a) Built In tasks

b) Binary Digit

c)Before Instructed Task
d)Before Interpreting task
e) Before Initial Task
Ans:b

Explanation: The term bit is a portmanteau of binary digit . A bit is the basic unit of information in
computing.

10) Javais a

a) hardware device driver

b) ordinary level language

c)compiler

d)low level language

e) programming high/mid-level language
Ans: e

Explanation: Java is a high-level programming language developed by Sun Microsystems. Some
scientists keep it under mid-level languages.

11) Specialized programs that assist users in location information on the web are called
a) Data engines
b)Information engines



c)Web browsers
d)Resource locators
e) Search engines
Ans:e

Explanation: Search engines are specialized programs that assist us in locating information on the Web
and the Internet.

12)Which one of the following is NOT a computer programming language?
a) BASIC

b)C++

C)JAVA

d)CoBOL

e)MS-Excel

Ans:e

Explanation: The term programming language usually refers to high-level languages, such as BASIC, C,
C++, Java, COBOL, FORTAN etc. Each language has a unique set of keywords. MS Excel is a spread
sheet application developed by Microsoft.

13) Workbook in MS-Excel is a collection of

a) page Setup

b) Charts

c)Buttons

d)Documents

e)Worksheets

Ans:e

Explanation: A Microsoft Office Excel workbook is a file that contains one or more worksheets that a
user can use to organize various kinds of related information. By default, a new workbook contains three
worksheets, but one can change the number of worksheets as per need.

14) Single-word reference to viruses, worms etc., is
a)harmware

b)virus

c)phish

d)malware

e)killerware

Ans:d

Explanation: Malware, short for malicious software, is any software used to disrupt computer
operations, gather sensitive information, or gain access to private computer systems.

15)A computer program that converts assembly language into machine language is
a)Complicate

b)Comparator

c)Intersection

d)Converter



e)Assembler
Ans:e

Explanation: Assembly language is converted into executable machine code by a utility program
referred to as an assembler. The conversion process is referred to as assembly or assembling the code.

16)Which access method is used for obtaining a record from a cassette tape?
a)Direct

b)Sequential

c)Random

d)Matrix

e)None of these

Ans:b

Explanation: Sequential access method is used for obtaining a record from a cassette tape. Sequential
access files are similar to cassette tapes in that each line in the file, like each song on a cassette tape, is
both stored and retrieved in consecutive order (sequentially).

17)HTTP refers to

a)Hyper Text Transmission Protocol
b) Hyper Text Transfer Protocol
c)Home Text Transaction Protol
d)Hyper Text Tie Protocol

e) Home Text Transmission Protocol
Ans:b

Explanation: HTTP stands for Hyper Text Transfer Protocol. It is an application protocol for distributed,
collaborative, hypermedia information systems.

18) To move to the bottom of a document, press
a)Home Key

b)Insert Key

c) Ctrl + End

d) End Key

e) Shift Key

Ans:c

Explanation: The command Ctrl + End should be pressed to move to the end of the document.

19) Which of the following uniquely identifies a web site?
a) ERL

b)Domain name

c) Computer

d)Network

e)URL

Ans:e



Explanation: URL ( Uniform Resource Location) is a reference to a resource that specifies the location of
the resource on a computer network and a mechanism for retrieving it.

20) A directory within a directory is called
a)Mini Directory

b)Junior Directory

c) Part Directory

d) Sub Directory

e) None of these

Ans: d

Explanation: A subdirectory is a directory that is located within another directory. Every directory except
the root directory is a subdirectory.

21) How to specify cell range from A9 to A99 in Excel ?
a) (A9:A99)

b) (A9-A99)

c) (A9 to A99)

d) (A9.A99)

e) (A9 = A99)

Ans:a

Explanation: To select a range with the Name box, a user needs to type in the first and last cell address
of the range, he wants to select, with a colon between them, then hit ‘enter’ key.

22) What is Linux ?
a) Input Device

b) Operating System
c)Processor
d)Storage Device
e)Output device
Ans:b

Explanation: Linux is a computer operating system (OS) assembled under the model of free and open
resource software development and distribution.

23) Microsoft Word is an example of
a) an input device

b) a processing device

c) system software

d)an operating system

e)application software

Ans:e



Explanation: Application software is the group of computer software that is created to help users do
their required tasks.

24) A MODEM is connected to
a) processor

b) mother board

c) phone line

d)printer

e) monitor

Ans:c

Explanation: A modem (modulator-de-modulator) is a device that modulates signals to encode digital
information and demodules signals to decode the transmitted information. It is connected to a
telephone line.

25) The sharing of a medium and its path by two or more devices is called
a) modulation

b)demodulation

c)multiplexing

d)demultiplexing

e)connecting

Ans:c

Explanation: The sharing of a medium and its link by two or more devices is called Multiplexing. A
common type of multiplexing combines several low speed signals for transmission over a high speed
connection. Multiplexing is used to enable many users to share the system.

26) Information on the computer is storedas
a) analog data

b) digital data

c) modem data

d) watts data

e) back-up data

Ans:b

Explantion: Computer data storage is a technology consisting of computer components and recording
media used to retain digital data. Computers store information in the form 1 and 0 in different types of
storages such as memory, hard disk etc. The most common digital data storage unit is byte which is 8
bits.

27) Which of the following is most commonly used input device ?
a) printer

b) monitor

c) speaker

d) mouse

e) modem

Ans:d



Explanation: The most commonly used input devices on a computer are the keyboard and mouse. While
keyboard is the most common input device which helps in computing data to the computer. In the
guestion, keyboard is not given as option. Hence, the answer is Mouse. Mouse is most popular pointing
device that is used to control the position of the cursor on the screen.

28) The term designates equipment that might be added to a computer to enhance its
functionality.

a) Disk pack

b) peripheral device

c) Digital device

d) System device

e) Operating device

Ans: b

Explanation: The term peripheral devices designates input, output and storage equipment that might be
added to a computer system to enhance its functionality. Popular peripheral devices include printers,
digital cameras, scanners, game controllers and speakers.

29) Which of the following commands would you choose to move selected item to another ?

a) Move and Paste

b) Cut and Paste

c) Copy and Paste

d) Drag and Paste

e) Delete and Paste

Ans:b

Explanation: The cut command removes the selected data from its original position, while the copy
command creates a duplicate. So the cut and paste command is used or moving the selected item to
another location.

30) USB is the acronym for
a) United Serial Bus

b) Union Service Bus

c) Universal Serial Bus

d) Universal Service Bit

e) Uniform Service Bus
Ans:c

Explanation: USB stands for Universal Serial Bus. It is an industry standard developed in the mid-1990s
that defines the cables, connectors and communications protocols used in a bus for connection,
communication, and power supply between computers and electronic devices.

31) SQL stands for

a) Semi questioning language

b) Structured question language
c) Sequential Query language



d) Structured query language
e) Sequential question language
Ans:d

Explanation: SQL stands for Structured Query Language. It is a special-purpose programming language
designed for managing data held in a relational database management system, (RDBMS), or for stream
processing in a relational data stream management system (RDSMS).

32) The proper removal of a program require its
a) installing

b) removal

c) disabling

d) deletion

e) uninstalling

Ans:e

Explanation: Uninstallation is the best way to remove an application from a computer. Uninstalling
removes all files that were added to the computer when the application was initially installed.

33) is making copies of data these additional copies may be used to restore the original
after a data — loss event .

a) EMS

b) DNS

c) DFS

d) RAID

e) Backup

Ans:e

Explanation: Backup refers to making copies of data so that these additional copies may be used to
restore the original after a data loss event. These additional copies are called ‘backups’.

34) In order to move from one worksheet to another in Excel Workbook, one should click
a) active cell

b) scroll bar

c) sheet tab

d) tab button

e) Backspace button

Ans:d

Explanation: To move from a worksheet (or sheet) to another worksheet in a workbook, the tab key
should be clicked. To move between open workbooks, Ctrl+Tab should be used.

35) If you copy and paste a file then
a) The original file is deleted and a new file is created
b) The file gets scanned



c) The original File is removed and a new file is not created

d)The original file remains unchanged and a new file is not created
e) The original file remains unchanged and a new file is created
Ans:e

Explanation: When we copy and paste a file, we make a duplicate of the original file that we can modify
independently of the original file. So the original file remains as it is and a new file is generally created
with the word ‘copy’ at its end.

36) Microprocessor is used in computers to execute instructions. Its speed is measured in
a) bytes

b) kilobytes

c)megabytes

d) gigabytes

e) gigahertz

Ans:e

Explanation: Technically microprocessor speed is measured in hertz or cycles per second.
Microprocessors are capable of doing billions of things in one second. Therefore their speeds is
measured in gigahertz (GHz).

37) Which of the following describes a private, company wide network, closed to public access ?
a) Cloud Computing

b) Extranet

c) Internet

d) Virtual Private Network

e) Intranet

Ans:e

Explanation: Intranet refers to a company wide network, closed to public access that uses Internet-type
technology. It is a private network, accessible only to an organization’s staff.

38) Which of the following is not a binary number ?
a) 0101

b) 1111

c) 0000

d) 110110

e) 3110

Ans:e

Explanation: In mathematics and digital electronics, a binary number is anumber expressed in the binary
numeral system, or base-2 numeal system, which represents numeric values using only two different
symbols : typically O (zero) and 1 (one).



39) Descending order of data hierarchy in data management in computer is
a) Database-record-file-fields-bit

b) Database-fields-file-record-bit-bytes
c)Databse-file-record-fields-bit-bytes

d)Database-file-record-fields-byte-bit
e)Database-record-fields-file-bytes-bit

Ans:d

Explanation: The correct descending order of data hierarchy is Database > File > Record > Fields > Byte >
Bit

Database: a group of related files

File: a group of related records

Record: a group of related fields

Fields: a group of characters or bytes that conveys meaning
Byte: 8 bits

Bit : smallest data item on a computer, can have values O or 1

40) A byte in computing consists of
a) 40 bits

b) 8 bits

c) 10 bits

d) 22 bits

e) 12 bits

Ans:b

Explanation: The byte is a unit of digital information in computing and telecommunications that most
commonly consists of eight bits. A byte is the unit most computers use to represent a character such as
a letter, number, or typographic symbol. A byte can also hold a string of bits that need to be used in
some larger unit for application purpose.
The nuclear research facilities in the country under the Department of Atomic Energy are
the following:

Q) Bhabha Atomic Research Centre(BARC), Mumbai

(i) Indira Gandhi Centre for Atomic Research(IGCAR), Kalpakkam
(iii) Raja Ramanna Centre for Advanced Technology (RRCAT), Indore
(iv) Variable Energy Cyclotron Centre (VECC), Kolkata

(V) Institute for Plasma Research (IPR), Gandhinagar
(vi) Saha Institute of Nuclear Physics (SINP), Kolkata
(vii) Institute of Physics (loP), Bhubaneswar

(viii)  Tata Institute of Fundamental Research (TIFR), Mumbai

The proposed budgetary allocation during the financial year 2015-2016 for



these facilities is Rs. 6018.95 crore.

Under the XI1 Plan project, the Government proposes to set up new nuclear research facilities
in the country under the Department of Atomic Energy, at the following places:

(1) BARC new campus at Visakhapatnam

(i) Global Centre for Nuclear Energy Partnership (GCNEP) at
Bahadurgarh, Haryana

(iii) India based Neutrino Observatory (INO) at Madurai, Tamil Nadu

(iv) TIFR new campus at Hyderabad

Necessary detailed project reports have been prepared, land acquisition process has been
completed and initial phase of construction work has started with respect to (i) and (ii)
of part (b) and (c) above. The project at (iii) of part (b) and (c) above has been approved
and sanctioned.

At present four indigenous nuclear power reactors, KAPP 3&4 (2X700 MW) at Kakrapar,
Gujarat; and RAPP 7&8 (2X700 MW) at Rawatbhata, Rajasthan, are under construction and
are expected to be completed by 2019. In addition, a Prototype Fast Breeder Reactor of
500 MW capacity is at

an advanced stage of commissioning at Kalpakkam, Tamil Nadu.

Financial sanction has been accorded for two indigenous reactors i.e.  GHAVP 1&2
(2X700 MW) at Gorakhpur, Haryana and these are being readied for launch in 2015-16.
These are scheduled for completion
in 2021. Two more indigenous 700 MW reactors are also expected to be completed
by 2024.

In July 2014, a target of tripling the then existing capacity of 4780 MW in the next ten
years was set. While a capacity of 1000 MW has already been

added to the grid in December 2014 by start of commercial operation of Kudankulam
Unit-1, this target is expected to be met, largely on progressive completion of projects
under construction and projects accorded financial sanction. The Government had also
accorded ‘in principle’ approval of the following sites for locating nuclear power projects
in future, based on both indigenous technologies and with foreign cooperation:



Site State Capacity In cooperation with
(MW)
Indigenous Reactors
Gorakhpur Haryana 4 X 700 Indigenous
Chutka 2 X 700
Bhimpur Madhya Pradesh 42X 700
Kaiga Karnataka 2 X 700
Mahi Banswara Rajasthan 4 X 700
With Foreign Co-operation
Kudankulam Tamil Nadu 4 X 1000 Russian Federation
Jaitapur Maharashtra 6 X 1650 France
Chhaya Mithi Gujarat 6 X 1000* | USA
Virdi
Kovvada Andhra Pradesh 6 X 1000* | USA
Haripur West Bengal 6 X 1000 Russian Federation

*Nominal Capacity

Pre-project activities are in progress at various stages at these sites, where the projects will
be taken up progressively, in phases of twin units at a site. The Department of Atomic
Energy has set for itself an ambitious target of reaching an installed generation capacity of
63000 MWe by the year 2031-32. The installed nuclear generation capacity by 2031-32
would depend on actual start of projects and their completion, which in turn would be
contingent to completion of pre-project activities like land acquisition and obtaining
statutory clearances and conclusion of techno-commercial discussion in respect of reactors
to be set up with foreign co-operation.

There are thirty one countries including India in the world which generate electricity from nuclear
source. According to the data published in 2014, by Power Reactor Information System (PRIS) of
International Atomic Energy Agency (IAEA), India ranked at 13th position in terms of generation.
However, it stood at 7th position in terms of number of reactors in operation country-wise globally.

The current installed nuclear power capacity is 5780 MW, which is expected to increase to 10080 MW
on progressive completion of projects under commissioning/ construction by 2019. The Government has
accorded sanction for two more projects with a total capacity of 3400 MW. More nuclear power
projects based both on indigenous technologies and with international cooperation are planned in

future.
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Question 1. Name the components of the formed elements in the blood and mention one
major function of each of them.

Answer:
Formed Elements in blood Function
Erythrocytes (RBCs) Transport of respiratory gases.
Leucocytes (WEBCs) & Neutrophils and monocytes are phagocytic
cells and they destroy foreign materials.
& Basophils are involved in inflammatory
reactions.
* Fosinophils resist infections and are also
involved in allergic reactions.
* |ymphocytes are responsible for immune
response.
Platelets Coagulation of blood

Question 2. What is the importance of plasma proteins?

Answer: The major plasma proteins are; fibrinogen, globulins and albumins. Fibrinogen
play important role in blood coagulation. Globulins are mainly involved in defense
mechanism and albumins help in osmotic balance.

Question 3. Match Column | with Column II:

Column | Column Il
(a) Eosinophils (1) Coagulation
(b) RBC (2) Universal recipient
(c) AB group (3) Resist infections
(d) Platelets (4] Contraction of heart
(e} Systole (5) Gas transport

Answer: (a) =2 3,(b) =2 5,(c)=22,(d)=21,(e) 24

Question 4. Why do we consider blood as a connective tissue?

Answer: Blood is mesodermally derived; as other connective tissues. Blood serves the
purpose of connecting the body systems; by transporting substances. Moreover, blood
too has a matric; like other connective tissues. Hence, blood is considered as a
connective tissue.

Question 5. What is the difference between lymph and blood?

Answer:



Lymph Blood
Lymph is interstitial fluid. | Blood flows through closed vessels.
WRBCs are present. WRBCs and RBCs are present.
Lymph is colourless. Blood is red.

Question 6. What is meant by double circulation? What is its significance?

Answer: Complete double circulation is present in birds and mammals. In this case, the
oxygenated blood is received by the left atrium and the deoxygenated blood is received
by the right atrium. The oxygenated blood is pumped out through the left ventricle, while
the deoxygenated blood is pumped out through the right ventricle. In complete double
circulation, there are two separate pathways for oxygenated and deoxygenated bloods.
There is complete separation of oxygenated and deoxygenated blood in case of complete
double circulation. This provides better efficiency to the organism in terms of energy
generation.

Question 7. Write the differences between:
(a) Open and Closed system of circulation

Answer: The organs are directly bathed in blood in case of open circulatory system. In
case of closed circulatory system, the blood is channelized through closed vessels.

(c) Systole and Diastole
Answer: Contraction of heart muscles is called systole, while dilatation is called diastole.
(d) P-wave and T-wave

Answer: P-wave marks the depolarization of atria, while T-wave marks the return of
ventricles to repolarised state.

Question 8. Describe the evolutionary change in the pattern of heart among the
vertebrates.

Answer: A muscular chambered heart is present in all vertebrates. The fishes have a 2-
chambered heart; with an atrium and a ventricle. Amphibians and reptiles have a 3-
chambered heart; with two atria and one ventricle. But crocodiles have 4-chambered
heart. Birds and mammals have 4-chambered heart; with two atria and two ventricles.
Question 9. Why do we call our heart myogenic?

Answer: Normal activities of the heart are intrinsically regulated, i.e. auto regulated by the
nodal tissues. Due to this, the heart is called myogenic.

Question 10. Sino-atrial node is called the pacemaker of our heart. Why?



Answer: The SA Node is responsible for initiating and maintaining the rhythmic contractile
activity or beating of the heart. Due to this, the SA Node is called the pacemaker.

Question 11. What is the significance of atrio-ventricular node and atrio-ventricular bundle
in the functioning of heart?

Answer: AV Node and AV Bundles are responsible for conduction of heart beat to different
parts of the heart after initiation in the SA node.

Question 12. Define a cardiac cycle and the cardiac output.

Answer: Cardiac Cycle: The sequential contraction and dilatation of different chambers
of heart in a cyclical manner is called cardiac cycle.

Cardiac Output: The volume of blood pumped by the heart in one minute is called the
cardiac output. The average cardiac output is 5000 ml or 5 litre per minute.

Question 13. Explain heart sounds.

Answer: Lub and Dub Sounds: Two prominent sounds are produced during each cardiac
cycle. These sounds can be easily heard through a stethoscope. The first sound is called
lub and is associated with the closure of the tricuspid and bicuspid valves. The second
sound is called dub and is associated with the closure of the semi-lunar valves. These
sounds are important for clinical diagnosis.

Question 14. Draw a standard ECG and explain the different segments in it.

Answer: Each peak in the ECG is identified with a letter from P to T (PQSRT) which
corresponds to a specific electrical activity of the heart.

The P-wave represents the electrical excitation or depolarization of the atria.
Depolarisation of atria leads to atricular systole.

The QRS complex represents the depolarization of the ventricles which initiates
ventricular systole.

The T-wave represents the return of the ventricles from excited to normal state
(repolarisation). The end of T-wave marks the end of systole.
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CIRCULATORY PATHWAYS
There are two types of circulatory pathways in the animals, viz. open or closed.
Open Circulatory System:

In open circulatory system, blood pumped by the heart passes through large vessels and
drained into open spaces or body cavities; called sinuses. This type of circulatory system
is present in arthropods and molluscs.

Closed Circulatory System:

In closed circulatory system blood pumped by the heart is circulated through a closed
network of blood vessels. This type of system is present in annelids and chordates. The
closed circulatory system is more advantageous because the flow of fluid can be more
precisely regulated.

Chambered Heart: A muscular chambered heart is present in all vertebrates. The fishes
have a 2-chambered heart; with an atrium and a ventricle. Amphibians and reptiles have
a 3-chambered heart; with two atria and one ventricle. But crocodiles have 4-chambered
heart. Birds and mammals have 4-chambered heart; with two atria and two ventricles.

Single Circulation: In fishes, the heart pumps out deoxygenated blood to the gills. The
oxygenated blood from the gills is supplied to the body parts. Deoxygenated blood is then
returned from different body parts to the heart. In single circulation, the blood passes
through the heart only once.

Incomplete Double Circulation: In amphibians and reptiles, incomplete double circulation
is present. Oxygenated blood is received by the left atrium and deoxygenated blood is
received by the right atrium. But, both the bloods get mixed up in the single ventricle which



pumps out the mixed blood. In incomplete double circulation, the blood comes to the heart
through two different routes, but goes out through a single route.

Complete Double Circulation: Complete double circulation is present in birds and
mammals. In this case, the oxygenated blood is received by the left atrium and the
deoxygenated blood is received by the right atrium. The oxygenated blood is pumped out
through the left ventricle, while the deoxygenated blood is pumped out through the right
ventricle. In complete double circulation, there are two separate pathways for oxygenated
and deoxygenated bloods.

HUMAN CIRCULATORY SYSTEM

The human circulatory system is composed of a muscular heart, a network of closed
branching blood vessels and blood.

Heart:

Location and Size: Heart is a mesodermally derived organ. It is situated in the thoracic
cavity; in between the two lungs and slightly tilted to the left. It is the size of a clenched
fist.

Aorta
Pulmonary artery

Systemic wein ——
Left auricle
Fight auricle ~—— Fulmonary vein

Left Wentricle

Right “entricle

HUMAN HEART

Structure: The heart is protected by a double-walled membrane; called pericardium. The
pericardial fluid is filled in this membranous bag.

There are four chambers in the human heart:

a. The two upper chambers are called atria and are relatively smaller.
b. The two lower chambers are called ventricles and are relatively larger.



A thin, muscular wall separates the right and the left atria and is called the inter-atrial
septum. A thick muscular wall separates the left and the right ventricles and is called the
inter-ventricular septum. The atrium and ventricle on the same side are separate by a
thick fibrous tissue; called the atrio-ventricular septum. Each of these septa has an
opening through which the atrium and the ventricle of the same side are connected.

The opening between the right atrium and the right ventricle is guarded by a valve. This
valve has three flaps or cusps and hence is called the tricuspid valve. Similarly, a bicuspid
or mitral valve guards the opening between the left atrium and the left ventricle.

The openings of the right and the left ventricles into the pulmonary artery and the aorta;
respectively; are provided with the semi-lunar valves. These valves allow the flow of blood
in only one direction and prevent any backward flow.

Body Fluids and Circulartion
Conduction of Heart Beat:

The heart is made of cardiac muscles. The walls of the ventricles are much thicker than
the walls of the atria. A specialized cardiac musculature; called the nodal tissue is also
distributed in the heart. The detail of these nodal tissues is as follows:

SA Node: The Sino-Atrial Node (SA Node) is present in the right upper corner of the right
atrium.

AV Node: The atrio-ventricular node is present in the lower left corner of the right atrium;
close to the atrio-ventricular septum.

Bundle of His: A bundle of nodal fibres; called atrio-ventricular bundle (AV Bundle);
continues from the AVN and passes through the atrio-ventricular septa to emerge on the
top of the inter-ventricular septum. Then, this bundle divides into a right and left bundle.
These branches give rise to minute fibres throughout the ventricular musculature of the
respective sides and are called Purkinje fibres. These fibres; along with right and left
bundles; are known as Bundle of His.

Generation of Heart Beat: The nodal musculature is autoexcitable, which means it has
the ability to generate action potentials without any external stimuli. The number of action
potentials which could be generated per minute varies at different parts of the nodal
system. The SA Node can generate the maximum number of action potentials, i.e. 70-75
per minute. The SA Node is responsible for initiating and maintaining the rhythmic
contractile activity or beating of the heart. Due to this, the SA Node is called the
pacemaker. The human heart normally beats 70-75 times per minute.

Cardiac Cycle



The sequential contraction and dilatation of different chambers of heart in a cyclical
manner is called cardiac cycle. A cardiac cycle happens in following steps:

o All the four chambers of heart are in a relaxed state; to begin with. When the
tricuspid and bicuspid valves are open, blood from the pulmonary veins and the
vena cava flows into the left and the right ventricles respectively through the left
and right atria. At this stage, the semilunar valves are closed.

« Now, the SA Node generates and action potential which stimulates both the atria
to undergo a simultaneous contraction; the atrial systole. This increases the blood
flow into the ventricles by about 30%.

« The action potential is conducted to ventricular side by the AV Node and AV bundle
from where the Bundle of His transmits it through the entire ventricular
musculature. This results in ventricular systole coinciding with the atrial diastole.

e Ventricular systole increases the ventricular pressure causing the closure of
tricuspid and bicuspid valves due to the attempted backflow of blood into the
auricles. With further increase in the ventricular pressure, the semilunar valves are
forced open. Opening of the semilunar valves allows the blood from ventricles into
the pulmonary artery (right side) and into the aorta (left side).

« Now the ventricles relax and the resultant fall in ventricular pressure causes the
closure of semi-lunar valves. Closure of semi-lunar valves prevents the backflow
of blood into the ventricles. With further reduction in ventricular pressure, the
tricuspid and bicuspid valves are pushed open by the pressure in the atria exerted
by the blood coming to atria.

« The whole cycle is repeated.

Stroke Volume: The volume of blood pumped by the heart in one cardiac cycle is called
stroke volume. This is about 70 ml.

Cardiac Output: The volume of blood pumped by the heart in one minute is called the
cardiac output. The average cardiac output is 5000 ml or 5 litre per minute.

Lub and Dub Sounds: Two prominent sounds are produced during each cardiac cycle.
These sounds can be easily heard through a stethoscope. The first sound is called lub
and is associated with the closure of the tricuspid and bicuspid valves. The second sound
is called dub and is associated with the closure of the semi-lunar valves. These sounds
are important for clinical diagnosis.

Electrocardiograph (ECG)

The graphical representation of the electrical activity of the heart during a cardiac cycle
is called ECG. For obtaining an ECG, a patient is usually connected to the machine with
three electrical leads; one to each wrist and to the left ankle. These leads continuously
monitor the activity of heart.

Each peak in the ECG is identified with a letter from P to T (PQSRT) which corresponds
to a specific electrical activity of the heart.



« The P-wave represents the electrical excitation or depolarization of the atria.
Depolarisation of atria leads to atricular systole.

« The QRS complex represents the depolarization of the ventricles which initiates
ventricular systole.

« The T-wave represents the return of the ventricles from excited to normal state
(repolarisation). The end of T-wave marks the end of systole.

Any deviation in the normal POQRST pattern of ECG indicates towards possible heart
ailment.

DOUBLE CIRCULATION

Pulmonary Circulation: The blood flow to and from the lungs is called pulmonary
circulation. Deoxygenated blood goes to the lungs for oxygenation and then oxygenated
blood comes back to the heart. Pulmonary circulation takes place through pulmonary
artery and pulmonary vein.

Systemic Circulation: The oxygenated blood is pumped to different parts of the body
through the aorta and various arteries. Deoxygenated blood is collected by veins and
finally reaches the right auricle through vena cava. Thus, the arterial and venous blood
supply comprises the systemic circulation.

Hepatic Portal Circulation: The hepatic portal system is a unique vascular connection
which exists between the digestive tract and liver. Blood from the intestine is first sent to
the liver through hepatic portal system and then to the systemic circulation.

Coronary Circulation: There is a special system of blood vessels which provide blood
circulation exclusively to the cardiac muscles. This is called coronary circulation.

REGULATION OF CARDIAC ACTIVITY

Normal activities of the heart are intrinsically regulated, i.e. auto regulated by the nodal
tissues. Due to this, the heart is called myogenic.

There is a special neural centre in the medulla which can moderate the cardiac function
through autonomic nervous system (ANS). The sympathetic nervous system can increase
the heart rate, can increase the strength of ventricular contraction and thus the cardiac
output. On the other hand, the parasympathetic nervous system decreases the heart rate,
and thus the cardiac output. Adrenal medullary hormone can also increase the cardiac
output.

DISORDERS OF CIRCULATORY SYSTEM
High Blood Pressure (Hypertension): The normal blood pressure in human beings is

120/80 mm Hg. If the blood pressure is more than this range, this condition is called
hypertension. If the blood pressure comes in the range of 140/90 mm Hg on repeated



checks, then the person is diagnosed with hypertension. The higher value, i.e. 120 mm
Hg shows the systolic blood pressure, while the lower value shows the diastolic blood
pressure. Hypertension finally progresses into heart diseases and also affects vital
organs; like brain and kidney.

Blood Pressure: The resistance offered by the lumen of the artery to the flow of blood is
called blood pressure.

Coronary Artery Disease (CAD): Deposition of fat, cholesterol, calcium and fibrous
tissues makes the lumen of the coronary artery narrower. This leads to coronary artery
disease. This is also known as atherosclerosis. There is reduced blood supply to the
cardiac muscles in this condition.

Angina: This is usually called angina pectoris; which means a pain in the chest region.
Angina pectoris is a symptom of underlying heart disease. This happens because of
mismatch in demand and supply of oxygen to the cardiac muscles.

Myocardial Infarction: This is commonly known as heart failure. When oxygen supply is
obstructed to a part of the cardiac muscle for a prolonged period of a few minutes, it leads
to cell death in that part. This is called myocardial ischemia and is accompanied by
sudden stoppage of the beating of heart. The stoppage of the beating of heart is called
heart attack or myocardial infarction.

Body Fluids and Circulartion
Blood:

Blood is a connective tissue which is composed of a fluid matrix (plasma) and formed
elements.

Plasma

Plasma is a straw-coloured and viscous fluid. Plasma constitutes about 55% of the blood.
About 90% of plasma is water and about 6-8% is composed of proteins. The major plasma
proteins are; fibrinogen, globulins and albumins. Fibrinogen play important role in blood
coagulation. Globulins are mainly involved in defense mechanism and albumins help in
osmotic balance. Small amounts of minerals; like Na*, Ca**, Mg* *, HCOs™ and CI-; are
also present in plasma. Plasma also contains glucose, amino acids, lipids, etc. because
these substances are always in transit in the body. Factors for clotting of blood are present
in the plasma in an inactive form. Plasma without the clotting factors is called serum.

Formed Elements



The formed elements constitute about 45% of the blood. Erythrocytes, leucocytes and
platelets are collectively called formed elements.

Erythrocytes or Red Blood Cells (RBCs): The RBCs are the most abundant cells in blood.
In a healthy adult, about 5 million to 5.5 million RBCs are present per cubic mm of blood.
RBCs are formed in the read bone marrow in the adults. In most of the mammals, nucleus
is absent in the RBCs. RBCs are biconcave in shape. The red colour is because of an
iron containing protein complex; called haemoglobin. In a healthy adult, each 100 ml of
blood contains 12-16 gm blood. The average lifespan of RBCs is 120 days. RBCs are
finally destroyed in the spleen and hence, spleen is also called the graveyard of RBCs.
RBCs play a significant role in transport of respiratory gases.

Leucocytes or White Blood Cells (WBCs): The WBCs are nucleated and are relatively
lesser in number than RBCs. In a healthy adult about 6000-8000 WBCs are present per
cubic mm of blood. Leucocytes are generally short lived.

There are two main categories of WBCs:

e Granulocytes , e.g., neutrophils, eosinophils and basophils
e Agranulocytes. e.g., Lymphocytes and monocytes.

a. Neutrophils: Neutrophils are the most abundant cells among WBCs and comprise
about 60-65%.

b. Monocytes: Monocytes comprise about 6-8% of WBCs. Neutrophils and
monocytes are phagocytic cells.

c. Basophils: Basophils secrete histamine, serotonin, heparin, etc. They are involved
in inflammatory reactions.

d. Eosinophils: Eosinophils comprise 2-3% of WBCs. These resist infections and are
also associated with allergic reactions.

e. Lymphocytes: Lymphocytes comprise about 20-25% of WBCs. There are two
major types of lymphocytes, viz. B and T types. Both the types are responsible for
immune responses of the body.

Platelets: Platelets are also known as thrombocytes. They are cell fragments produced
from megakaryotcytes. Megakaryocytes are special cells in the bone marrow. Usually,
one cubic mm of blood contains 150,000-350,000 platelets. Platelets can release a variety
of substances. Most of these substances are involved in blood coagulation.

BLOOD GROUPS

Two such groupings — the ABO and Rh — are widely used all over the world.

ABO Grouping

ABO grouping is based on the presence of absence of two surface antigens on the RBCs,
viz. A and B. Antigens are chemicals which can induce immune response. The plasma



also contains two natural antibodies. Antibodies are proteins produced in response to
antigens.

Importance of Blood Group: During blood transfusion, the donor blood needs to be
carefully matched with the blood of a recipient. Transfusion of unmatched blood can lead
to severe problems of clumping, i.e. destruction of RBC.

Blood Groups and Donor Compatibility

Blood Groups | Antigens on RBC | Antibodies in Plasma | Donor’s Group
A A Anti-B AO
B B Anti-B B, O
AB AB il AB, O
0 Nil Anti-A, B 0

The blood group O can be donated to persons with any other blood group and hence, an
individual with O group is called universal donor. A person with AB blood group can accept
blood from all blood groups and hence, such an individual is called universal recipient.

Rh Grouping

The Rh antigen is similar to one present in Rhesus monkeys. It is also observed on the
surface of RBCs of majority (nearly 80%) humans. Such individuals are called Rh positive
(Rh +ve). A person without Rh antigen is called Rh negative (Rh —ve).

Significance of Rh Group: An Rh -ve person, if exposed to Rh +ve blood, will form specific
antibodies against the Rh antigens. Hence, Rh group should also be matched before
transfusions.

Rh Incompatibility of Foetus and Mother: A special case of Rh incompatibility is observed
between the Rh —ve blood of a pregnant mother with Rh +ve blood of the foetus. Rh
antigens of the foetus do not get exposed to the Rh —ve blood of the mother in the first
pregnancy because the two bloods are well separated by the placenta. But during the
delivery of the first child, there is a possibility of exposure of the maternal blood to small
amounts of Rh +ve blood from the foetus. In such an eventuality, the mother starts
preparing antibodies against Rh in her blood. In case of her becoming pregnant again,
the Rh antibodies from the mother (Rh —ve) can leak into the blood of the foetus (Rh +ve)
and destroy the foetal RBCs. This can prove fatal to the foetus or can cause severe
anemia and jaundice to the baby. This condition is called erythroblastosis foetalis. This
can be avoided by administering anti-Rh antibodies to the mother immediately after the
delivery of the first child.

Coagulation of Blood

Blood coagulates in response to an injury or trauma. Coagulation is a mechanism to
prevent excessive loss of blood in case of injury. Clot is a dark reddish brown scum which



is formed at the site of an injury over a period of time. This is formed by a network of
threads called fibrins in which dead and damaged formed elements of blood are trapped.

Process of Blood Clotting: Inactive fibrinogen is present in the plasma. It is converted by
the enzyme thrombin into active fibrin. Thrombin is formed from the inactive prothrombin.
An enzyme complex, thrombokinase, is responsible for this conversion. This complex is
formed by a series of linked enzymatic reactions (cascade process). The process involves
a number of factors present in the plasma in an inactive state. An injury stimulates the
platelets to release certain factors which activate the mechanism of coagulation. Calcium
ions play a very important role in clotting.

Haemophilia: Haemophilia is a clotting disorder which prevents blood clotting. A person
suffering from haemophilia is always at a risk of excessive blood loss in case of injury.

LYMPH (TISSUE FLUID)

When the blood passes through the capillaries in tissues, some water; along with many
small water-soluble substances move out into the spaces between the cells. Larger
proteins and most of the formed elements are left in the blood vessels. This fluid is called
the interstitial fluid or tissue fluid. Exchange of nutrients, gases, etc. between the blood
and the cells always occur through this fluid.

There is an elaborate network of vessels called the lymphatic system. The lymphatic
system collects this fluid and drains it back to the major veins. The fluid present in the
lymphatic system is called lymph.

Lymph is a colourless fluid. It contains specialized lymphocytes. Lymph also carries
nutrients, hormones, etc. Fats are absorbed through lymph in the lacteals present in the
intestinal villi.

CELL:

Cells are the fundamental units of life. Whether they be unicellular or multicellular life
forms, all living organisms are composed of and depend on cells to function normally.
Scientists estimate that our bodies contain anywhere from 75 to 100 trillion cells. Cells do
everything from providing structure and stability to providing energy and a means of
reproduction for an organism. The following 10 facts about cells will provide you with well
known and perhaps little known tidbits of information about cells.

1. Cells are too small to be seen without magnification.

Cells range in size from 1 to 100 micrometers. The study of cells, also called cell biology ,
would not have been possible without the invention of the microscope. With the advance
microscopes of today such as the Scanning Electron Microscope and Transmission Electron
Microscope, cell biologists are able to obtain detailed images of the smallest of cell
structures.



2. There are two primary types of cells.

Eurokaryotic and Prokaryotic cells are the two main types of cells. Eukaryotic cells are called
so because they have a true nucleus . Animals, plants, fungi and protists are examples of
organisms that are composed of eukaryotic cells. Prokaryotes include bacteria and
archaeans . .

3. Prokaryotic single-celled organisms were the earliest and most primitive forms
of life on earth.

Prokaryotes can live in environments that would be deadly to most other organisms. They
are able to live and thrive in various extreme habitats. Archaeans for example, live in areas
such as hydrothermal vents, hot springs, swamps, wetlands, and even animal intestines.

4. There are more bacterial cells in the body than human cells.
Scientists have estimated that about 95% of all the cells in the body are bacteria. The vast
majority of these microbes can be found within the digetive tract.

5. Cells contain genetic material.

Cells contain DNA (deoxyribonucleic acid), the genetic information necessary for directing
cellular activities. DNA is a type of molecule known as a nucleic acid. In prokaryotic cells,
the single bacterial DNA molecule is not separated from the rest of the cell but coiled up in a
region of the cytoplasm called the nucleoid region. In eukaryotic cells, DNA molecules are
located within the cell's nucleus. DNA and proteins are the major components of
chromosomes. Human cells contain 23 pairs of chromosomes (for a total of 46). There are
22 pairs of autosomes (non-sex chromosomes) and one pair of sex chromosomes. The X
and Y sex chromosomes determine gender.

6. Cells contain structures called organelles which carry out specific functions.
Organelles have a wide range of responsibilities within a cell that include everything from
providing energy to producing hormones and enzymes. Eukaryotic cells contain several
types of organelles, while prokaryotic cells contain a few organelles (ribosomes) and none
that are bound by a membrane. There are also differences between the kinds of organelles
found within different eukaryotic cell types. Plant cells for example, contain structures such
as a cell wall and chloroplasts that are not found in animal cells. Other examples of
organelles include:

Nucleus

Mitochondria

Endoplasmic Reticulum

Golgi Complex

Ribosomes
7. Different types of cells reproduce through different methods.
Most prokaryotic cells reproduce by a process called binary fission. This is a type of cloning
process in which two identical cells are derived from a single cell. Eukaryotic organisms
have a similar type of reproductive method known as mitosis. Some eukaryotes also have
the ability to reproduce sexually, which involves the fusion of sex cells or gametes. Gametes
are produced by a process called meiosis.

8. Groups of similar cells form tissues.
Tissues are groups of cells with both a shared structure and function. Cells that make


http://biology.about.com/od/evolution/p/archaea.htm
http://biology.about.com/cs/bacteriology/a/aa032504a.htm
http://biology.about.com/od/organsystems/a/aa032107a.htm
http://biology.about.com/od/geneticsglossary/g/DNA.htm
http://biology.about.com/library/weekly/aa051701a.htm
http://biology.about.com/od/biologydictionary/g/cytoplasm.htm
http://biology.about.com/od/basicgenetics/p/chromosgender.htm
http://biology.about.com/od/cellbiology/ss/animal_cells.htm
http://biology.about.com/od/cellanatomy/p/nucleus.htm
http://biology.about.com/library/weekly/aa040600a.htm
http://biology.about.com/library/weekly/aa041300a.htm
http://biology.about.com/library/weekly/aa042000a.htm
http://biology.about.com/od/cellanatomy/p/ribosomes.htm
http://biology.about.com/od/cellanatomy/ss/prokaryotes_2.htm
http://biology.about.com/od/mitosis/a/aa051206a.htm
http://biology.about.com/od/basicgenetics/a/aa062708a.htm
http://biology.about.com/od/meiosis/ss/meiosisstep.htm

upanimal tissues are sometimes woven together with extracellular fibers and are
occasionally held together by a sticky substance that coats the cells. Different types of
tissues can also be arranged together to form organs. Groups of organs can in turn
form organ systems.

9. Cells have varying life spans.

Cells within the human body have different life spans based on the type and function of the
cell. They can live anywhere from a few days to a year. Certain cells of the digestive tract
live for only a few days, while some immune system cells can live for up to six weeks.
Pancreatic cells can live for as long as a year.

10. Cells commit suicide.

When a cell becomes damaged or undergoes some type of infection, it will self destruct by a
process called apoptosis. Apoptosis works to ensure proper development and to keep the
body's natural process of mitosis in check. A cell's inability to undergo apoptosis can result
in the development of cancer.

CELL: THE FUNDAMENTAL UNIT OF LIFE

___ Plasma Membrane
Endoplasmic Reticulum
Mucleus

- Mitochondria
Lysosome

Golgi Complex

Fig: A typical animal cell
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Cell wall

Plasma Membrane
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Vacuole
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Fig: A typical plant cell

Cell: Cell is called the fundamental unit of life.

A cell is capable of independent existence and can carry out all the functions which are necessary for a
living being. A cell carries out nutrition, respiration, excretion, transportation and reproduction; the way
an individual organism does. Unicellular organisms are capable of independent existence which shows a
cell’s capability to exist independently. Due to this, a cell is called the fundamental and structural unit of
life. All living beings are composed of the basic unit of life, i.e. cell.

CELL THEORY (Schleiden, Schwann and Virchow):

¢ All living organisms are composed of one or more cells.

e The cell is the basic unit of structure, function, and organization in all organisms.

e All cells come from preexisting, living cells.

STRUCTURE OF CELL

Shape and Size of Cells:- Cells come in all shapes and sizes. While most of the cells are spherical in
shape, cells of various other shapes are also found. Most of the cells are microscopic in size, i.e. it is
impossible to see them with naked eyes. Some cells are fairly large, e.g. a neuron in human body can be
as long as 1 meter. The egg of an ostrich is the largest known cell of a living animal and an average egg is
15 cm long and 13 cm wide.

A cell is enclosed in a membranous casing and is filled with a liquid substance which is called the
cytoplasm. There are many cell organelles in a typical cell. Some of the main structures of a cell are as
follows:

Cell wall: Cell wall is made of cellulose. It is somewhat hard but permeable to most of the substances.
Cell wall is available in plant cells and in cells of bacteria and fungi.

Plasma membrane: Plasma membrane is a semi-permeable membrane. It is composed of bilayer of lipid
and protein.

Functions of Plasma Membrane: Plasma membrane provides a container to the cytoplasm. It facilitates
passage of various substances in and out of the cell.

Nucleus: Nucleus is covered by double membrane; called nuclear membrane. The fluid which is inside
the nucleus is called nucleoplasm. Nucleus contains chromosomes which are important for the
functioning of a cell. Chromosomes contain genes which are the carriers of genetic information. Nucleus
plays an important role during cell division. Nucleus controls all the functions of the cell.

Prokaryotes and Eukaryotes:- Based on the level of organization of nuclear material, a cell can be
categorized as prokaryote or eukaryote. In some organisms, the true nucleus is absent. This means that



the DNA and RNA are not bound by a membrane. Bacteria are examples of prokaryotes. When genetic
materials are bound by a membrane, it is termed as true nucleus. In this case, the cell is called
eukaryotic. Organisms other than bacteria are eukaryotes. Eukaryotes are considered as more advanced
than prokaryotes.

Mitochondria: Mitochondrion is a capsule-like structure. It is a double membrane structure. Its inner
membrane is projected into numerous finger-like structures; called cristae. Mitochondria are the sites of
cellular respiration. After cellular respiration, energy is stored in the form of ATP (Adenosine
triphosphate); in mitochondria. Mitochondria have their own DNA and ribosomes and hence
mitochondria can produce their own protein.

Functions of Mitochondria:- Cellular respiration; due to this, mitochondria are also known as the
‘powerhouse of the cell’.

Endoplasmic Reticulum: Endoplasmic reticulum is a mesh-like structure which is composed of
numerous tubes. It extends from the plasma membrane to the nuclear membrane. There are two kinds
of endoplasmic reticulum, viz. smooth ER and rough ER. Rough ER has ribosomes on its surface which
give it the rough appearance.

Function of ER: It serves as the transport channel in the cell. Substances are transported from cell
membrane to cytoplasm and to nucleus and vice-versa. ER also serves the role of packaging many
substances in the cell.

Golgi Complex: Golgi Complex was discovered by Camillo Golgi. It is composed of many sac-like
structures which are stacked one above another.

Functions of Golgi Complex: Golgi complex is responsible for packaging of various substances in the cell.
Lysosome: Lysosome are small sac-like structures and they are derived from Golgi complex. Lysosome
contains digestive enzymes.

Functions of lysosome: The enzymes in the lysosome digest foreign particles and thus destroy them.
Sometimes, the lysosome may burst open and its content ends up digesting the contents of the cell. The
cell gets killed in the process. Due to this, lysosome is also called the ‘suicide bag of the cell’.

Ribosome: These are tiny dot like structures interspersed in the cytoplasm and also on the surface of
Rough ER. Ribosome is responsible for protein synthesis.

Plastids: These are somewhat similar to mitochondria; in appearance. Plastids are found in plant cells.
They are of two types, chromoplast and leucoplast. Colourful plastids are called chromomplast and
colourless plastids are called leucoplast. Chloroplast is green in colour and is found in green parts of
plants. Plastids too have their own DNA and ribosome.

Functions of Plastids: Leucoplasts are responsible for storing food; such as
carbohydrates, protein and lipid. Chromoplasts impart various colours to the plant parts. A
leaf of a plant is green in colour because of chloroplast. Chloroplast is the site of
photosynthesis.

Vacuoles: These are fluid filled chambers and are often seen in many cells. Vacuoles are
very large in plant cells. A plant cell usually has single but large vacuole. Such a vacuole fills

almost the entire space inside the cell. Vacuoles are much smaller and very few in animal
cells.

Plant Cell Vs Animal Cell

Plant cell Animal cell
Cell wall present Cell wall absent
Plastids present Plastids absent

Vacuole is usually very large and single | Vacuoles are much smaller and may be absent




HISTORY OF DISCOVERY OF CELLS

* Robert Hooke was the first to discover cell (1665).

¢ Leeuwenhoek was the first to discover free living cells in pond water (1674).

* Robert Brown discovered the nucleus (1831).

¢ Purkinje coined the term ‘protoplasm (1839).

¢ Schleiden (1838) and Schwann (1839) proposed the Cell Theory. Virchow (1855) made further addition

to the cell theory.

* The discovery of electron microscope (1940) made it possible to study the structures of cell organelles.
QUESTIONS AND ANSWERS

1. Who discovered cells and how?

Answer: It was Robert Hooke who discovered cells. He observed the cells in thin slices of cork. They

appeared like small compartments when viewed through the microscope.

2. Why is the cell called structural and functional unit of life?

Answer: A cell is capable of carrying out all the life functions; such as nutrition, excretion, respiration,

etc. Hence a cell is called the functional unit of life. Additionally, the cell is the smallest unit of life and all

the living beings are made up of cells. Hence a cell is called the structural unit of life.

3. How do substances like CO, and water move in and out of the cell? Discuss.

Answer: Substances move in and out of the cell because of diffusion. Diffusion is the random movement

of particles in order to attain concentration equilibrium. The movement of water through a semi-

permeable membrane is called osmosis. It is important to note that plasma membrane is a semi-

permeable membrane. Water always moves from high water concentration to low water concentration.

4. Why is the plasma membrane called a selectively permeable membrane?

Answer: Plasma membrane allows passage to some selected substances. Hence it is called a selectively

permeable or semi-permeable membrane.

5. Can you name the two organelles we have studied that contain their own genetic material?

Answer: Mitochondria and Chloroplast contain their own genetic material.

6. If the organisation of a cell is destroyed due to some physical or chemical influence, what will

happen?

Answer: Various parts of a cell are responsible for various functions. They work in tandem to continue

life in the cell. In case, the organization of a cell is destroyed due to some physical or chemical influence,

the cell will die.

7. Why are lysosomes known as suicide bags?

Answer: Lysosomes contain digestive enzymes. In case of a rupture in lysosome, the enzymes are

released in the cytoplasm and end up digesting the contents of the cell. This results in cell death. Due to

this, lysosome is also known as suicide bags of cells.

8. Where are proteins synthesized inside the cell?

Answer: Proteins are synthesized in ribosome.

Exercise Questions

9. Make a comparison and write down ways in which plant cells are different from animal cells.
Answer:



Plant cell Animal cell

Cell wall present Cell wall absent

Plastids present Plastids absent

Vacuole is usually very large and single | Vacuoles are much smaller and may be absent

2. How is a prokaryotic cell different from a eukaryotic cell?

Answer:
Prokaryotic cell Eukaryotic cell
Size: generally small (1- 10 p) Size: generally large { 5— 100 p)

1 p (micron) =10 m

Nuclear region is now defined and nuclear Nuclear region is well defined and surrounded by
membrane is absent a nuclear membrane.

Single chromosome More than one chromosome

Membrane bound cell organelles absent Membrane bound cell organelles present

10. What would happen if the plasma membrane ruptures or breaks down?
Answer: Plasma membrane provides a container for the cell organelles and cytoplasm. Moreover,
plasma membrane also protects the contents of a cell from external environment. In case the plasma
membrane ruptures or breaks down, the cell contents would be exposed to the external environment.
This would prove lethal for the cell and the cell would cease to exist.
11. What would happen to the life of a cell if there was no Golgi apparatus?
Answer: Golgi apparatus plays the important role of packaging various substances for
further use or for storage. If there was no Golgi apparatus, various substances would not be
in a position to be transformed in proper forms for further use. Certain substances; like
protein and lipid are important for the formation of plasma membrane and hence absence of
Golgi apparatus will hamper the formation of new cells during cell division.
12. Which organelle is known as the powerhouse of the cell? Why?
Answer: Mitochondrion is known as the powerhouse of the cell. The reason for this is the fact that
cellular respiration takes place in mitochondria and the energy released after that gets stored in
mitochondria; in the form of ATP. These ATP molecules are utilized on an SOS basis.
13. Where do the lipids and proteins constituting the cell membrane get synthesised?
Answer: Lipids are synthesized in the endoplasmic reticulum. Protein is synthesized in ribosomes which
are usually present on the rough ER.
14. How does an Amoeba obtain its food?
Answer: Amoeba obtains its food through a process called phagocytosis. The cell membrane of amoeba
is projected into numerous finger-like outgrowths; called pseudopodia. Amoeba surrounds a food
particle by pseudopodia and makes a food vacuole; after engulfing the food.
15. What is osmosis?
Answer: The movement of water from high concentration to low concentration through a semi-
permeable membrane is called osmosis.
QUESTIONS ASKED IN CIVILS PRELIMINARY EXAM
1) Which Organelle in the cell, other than nucleus, contains DNA?



a) Centriole b) Golgi apparatus c¢) Lyusosome d) Mitochondrion Ans: (d)
Mitochondrion (2001)

2)Which of the following cell organelles play the most significant role in protein

synthesis? (2001)

a)Lysosome and Centrosome b)Endoplasmic reticulum and Ribosome

c)Golgi apparatus and Mitochondria d)Lysosome and Mitochondria

Ans: (b) Endoplasmic Reticulum and Ribosome

3)Match List I (Physiological processes) with List II (Cell organelles) and select the

correct answer by using the codes given below the lists: (1996)
List I List II
A. Photosynthesis 1. Plasma membrane
B. Mineral uptake 2. Chloroplast
C. Respiration 3. Mitochondria
D. Protein synthesis 4. Ribosomes
A B C D

a) 1 2 3 4

b) 1 2 4 3

c) 2 1 3 3

d) 2 1 4 3 Ans: c)2134

Cell - Biology Questions

Question - 1 - Which of the following is not correct?

a. Robert Brown discovered the cell.

b. Schleiden and Schwann formulated the cell theory.

c. Virchow explained that cells are formed from pre-existing cells.

d. A unicellular organism carries out its life activities within a single cell.

Answer: (a) Robert Brown discovered the cell.
Question - 2 - New cells generate from

Bacterial fermentation
Regeneration of old cells
Pre-existing cells
Abiotic materials

a0 oo

Answer: (c) Pre-existing cells

Question - 3 - Match the following

Column | Column i
(a) Cristae 1. Flat membranous sacs in stroma
(b) Cisternae 2. Inflodings in mitochondria
(c) Thylakoids 3. Disc-shaped sacs in Golgi apparatus

Answer: (a) =2 2, (b) 2 3, (c) 21



Question - 4 - Which of the following is correct:

a. Cells of all living organisms have a nucleus.

b. Both animal and plant cells have a well defined cell wall.

c. In prokaryotes, there are no membrane bound organelles.

d. Cells are formed de novo from abiotic materials.

Answer: (c) In prokaryotes, there are no membrane bound organelles

Question - 5 - What is a mesosome in a prokaryotic cell? Mention the functions that it
performs.

Answer: A special membranous structure is formed by the extensions of plasma membrane
into the cell. This is called the mesosome. These extensions are in the form of vesicles, tubules
and lamellae. The mesosomes help in cell wall formation, DNA replication and distribution to
daughter cells. They also help in respiration, secretion process, to increase the surface area
of the plasma membrane and enzymatic content.

Question - 6 - How do neutral solutes move across the plasma membrane? Can the polar
molecules also move across it in the same way? If not, then how are these transported across
the membrane?

Answer: Neutral solutes move across the plasma membrane through passive transport, i.e.
by diffusion and osmosis. But polar molecules need a carrier protein of the membrane to be
transported across against concentration gradient. This type of transport is dependent on
energy and is called active transport.

Question - 7 - Name two cell-organelles that are double membrane bound. What are the
characteristics of these two organelles? State their functions and draw labeled diagrams of
both.

Answer: Mitochondria and chloroplast are two examples of double-membrane bound cell
organelles. These two organelles have self-replicating capabilities. Mitochondria are the site
of aerobic respiration. Chloroplasts are the site of photosynthesis.

Question - 8 - What are the characteristics of prokaryotic cells?

Answer: Membrane bound nucleus is absent in prokaryotic cell. Moreover, membrane bound
organelles are also absent in prokaryotic cells. Bacteria are examples of prokaryotic cell.

Question - 9 - Multicellular organisms have division of labour. Explain.

Answer: In a unicellular organism, a single cell is responsible for all the life processes. This is
called cellular level of organization. This can be seen in some simple multicellular organisms
as well. But in most of the multicellular organism, there are different groups of cells to carry
different functions. Thus, formation of tissues paves the way for division of labour in
multicellular organisms.

Question - 10 - Cell is the basic unit of life. Discuss in brief.



Answer: Unicellular organisms are capable of independent existence and they can perform
the essential functions of life. Anything less than a complete cell does not ensure independent
living. Hence, cell is called the fundamental structural and functional unit of life.

Question - 11 - What are nuclear pores? State their function.

Answer: The nuclear membrane is interrupted by minute pores at various places. These are
called nuclear pores. These pores provide passage to RNA and protein molecules.

Question - 12 - Both lysosomes and vacuoles are endomembrane structures, yet they differ
in terms of their functions. Comment.

Answer: The functions of lysosomes and vacuoles are coordinated with the functions of other
members of the endomembrane system. Hence, they are part of the endomembrane system.
As they are different organelles, so their functions are also different. Lysosomes digest various
substances, while vacuoles facilitate expulsion of waste products from the cell.

Question - 13 - Describe the structure of the following with the help of labelled diagrams: (i)
Nucleus (ii) Centrosome

Answer: Nucleus: Nucleus is enclosed by a double-membrane nuclear envelope. The space
between the two membranes is called the perinuclear space. The perinuclear space forms a
barrier between the nucleic materials and cytoplasmic materials. The outer membrane is
usually continuous with the endoplasmic reticulum. Ribosomes are present on the outer
membrane of nuclear envelope.

Centrosome: Centrosome usually contains two cylindrical structures which are called
centrioles. They are surrounded by amorphous pericentriolar materials.

Question - 14 - What is a centromere? How does the position of centromere form the basis
of classification of chromosomes? Support your answer with a diagram showing the position
of centromere on different types of chromosomes.

Answer: A chromosome has a primary constriction called centromere. On the basis of position
of the centromere, chromosomes can of four types, viz. metacentric, sub-metacentric,
acrocentric and telocentric.

When the centromere divides the chromosomes into two identical arms, it is called
metacentric chromosome. When the centromere is slightly away from the middle, it is called
sub-metacentric chromosome. When the centromere divides the chromosome into a smaller
and another much larger arm, it is called acrocentric chromosome. When the centromere is
at the tail, it is called telocentric chromosome.



Cell: Fundamental Unit of Life

1. Who discovered cells and how?

Answer: It was Robert Hooke who discovered cells. He observed the cells in thin slices of cork.
They appeared like small compartments when viewed through the microscope.

2. Why is the cell called structural and functional unit of life?

Answer: A cell is capable of carrying out all the life functions; such as nutrition, excretion,
respiration, etc. Hence a cell is called the functional unit of life. Additionally, the cell is the
smallest unit of life and all the living beings are made up of cells. Hence a cell is called the
structural unit of life.

3. How do substances like CO2 and water move in and out of the cell? Discuss.

Answer: Substances move in and out of the cell because of diffusion. Diffusion is the random
movement of particles in order to attain concentration equilibrium. The movement of water
through a semi-permeable membrane is called osmosis. It is important to note that plasma
membrane is a semi-permeable membrane. Water always moves from high water
concentration to low water concentration.

4. Why is the plasma membrane called a selectively permeable membrane?

Answer: Plasma membrane allows passage to some selected substances. Hence it is called a
selectively permeable or semi-permeable membrane.

5. Can you name the two organelles we have studied that contain their own genetic
material?

Answer: Mitochondria and Chloroplast contain their own genetic material.

6. If the organisation of a cell is destroyed due to some physical or chemical influence, what
will happen?

Answer: Various parts of a cell are responsible for various functions. They work in tandem to
continue life in the cell. In case, the organization of a cell is destroyed due to some physical
or chemical influence, the cell will die.

7. Why are lysosomes known as suicide bags?



Answer: Lysosomes contain digestive enzymes. In case of a rupture in lysosome, the enzymes
are released in the cytoplasm and end up digesting the contents of the cell. This results in
cell death. Due to this, lysosome is also known as suicide bags of cells.

8. Where are proteins synthesized inside the cell?

Answer: Proteins are synthesized in ribosome.

9. Make a comparison and write down ways in which plant cells are different from animal

cells.

Answer:

Plant cell

Animal cell

Cell wall present

Cell wall absent

Plastids present

Plastids absent

Vacuole is usually very large and single

Vacuoles are much smaller and may be absent

10. How is a prokaryotic cell different from a eukaryotic cell?

Answer:

Prokaryotic cell

Eukaryotic cell

Size: generally small (1 - 10 p)

1 p {micron) =10°m

Size: generally large ( 5— 100 p)

membrane is absent

Muclear region is now defined and nuclear MNuclear region is well defined and surrounded by

a nuclear membrane.

Single chromosome

More than one chromosome

Membrane bound cell organelles absent

Membrane bound cell organelles present

11. What would happen if the plasma membrane ruptures or breaks down?




Answer: Plasma membrane provides a container for the cell organelles and cytoplasm.
Moreover, plasma membrane also protects the contents of a cell from external environment.
In case the plasma membrane ruptures or breaks down, the cell contents would be exposed
to the external environment. This would prove lethal for the cell and the cell would cease to
exist.

12. What would happen to the life of a cell if there was no Golgi apparatus?

Answer: Golgi apparatus plays the important role of packaging various substances for further
use or for storage. If there was no Golgi apparatus, various substances would not be in a
position to be transformed in proper forms for further use. Certain substances; like protein
and lipid are important for the formation of plasma membrane and hence absence of Golgi
apparatus will hamper the formation of new cells during cell division.

13. Which organelle is known as the powerhouse of the cell? Why?

Answer: Mitochondrion is known as the powerhouse of the cell. The reason for this is the fact
that cellular respiration takes place in mitochondria and the energy released after that gets
stored in mitochondria; in the form of ATP. These ATP molecules are utilized on an SOS basis.

14. Where do the lipids and proteins constituting the cell membrane get synthesised?

Answer: Lipids are synthesized in the endoplasmic reticulum. Protein is synthesized in
ribosomes which are usually present on the rough ER.

15. How does an Amoeba obtain its food?

Answer: Amoeba obtains its food through a process called phagocytosis. The cell membrane
of amoeba is projected into numerous finger-like outgrowths; called pseudopodia. Amoeba
surrounds a food particle by pseudopodia and makes a food vacuole; after engulfing the food.

16. What is osmosis?

Answer: The movement of water from high concentration to low concentration through a
semi-permeable membrane is called osmosis.

Quiz: Parts of the Cell

1. What part of the cell is responsible for breaking down and digesting things?
O ribosomes
@ lysosomes
C endoplasmic reticulum

vacuole

2. Identify the organelle pictured.



chloroplast

i

i . .

endoplasmic reticulum

o .
golgi apparatus

{e

mitochondria

3. What part of the cell serves as the intracellular highway?
iv . .
endoplasmic reticulum
. .
golgi apparatus
.
cell membrane
i . .
mitochondria
4. Which of the following would you NOT find in a bacterial cell?
C DNA
C cell membrane
v .
golgi apparatus
[
ribosomes

5. Which of the following is found in plant cells, but not animal cells?
"
cell wall
-
vacuole
C mitochondria
T

endoplasmic reticulum

6. The jellylike interior of the cell is called the:
i
vacuole
'
cytoplasm
-
cytoskeleton
i

nucleus

7. Identify the organelle.



Muchear

golgi apparatus

DR

endoplasmic reticulum

mitochondria

DN

lysosome

8. What part of the cell makes proteins?

ribosomes

~

mitochondria

™

lysosomes

™

vacuole

9. Where are ribosomes usually located in animal and plant cells?

-
inside the nucleus
r
near the cell membrane
iv . )
* onthe endoplasmic reticulum
S
inside the vacuole
10. What part of the cell serves to process, package and export proteins?
r
mitochondria
. . .
endoplasmic reticulum
-
nucleolus
'

golgi apparatus

Quiz: The Cell Theory

1. Who was the first person to see cells under the microscope and give them a hame?
Anton van Leeuwenhoek

Robert Hooke



Theodor Schwann

Matthias Schleiden

2. He discovered that all plants were made of cells, which contributed to the development of
the cell theory:

Anton van Leeuwenhoek
Robert Hooke
Theodor Schwann

Matthias Schleiden

3. He advanced the cell theory with his conclusion that cells could only come from other
cells:
C Anton van Leeuwenhoek

Rudolph Virchow

Theodor Schwann

Robert Hooke

4. This structure serves as the outer boundary of the eukaryotic cell:
flagella
cytoskeleton
cell membrane

capsule

5. Unlike eukaryotes, prokaryotes do not have:
DNA
cytoplasm
cell walls

a membrane bound nucleus

6. Which of the following is NOT one of the main components of the cell theory?
cells must contain DNA
all living things are made of cells
cells can only come from other cells

cells are the basic unit of life

7. Rudolph Virchow's observations helped to disprove was commonly held belief of the time?

evolution



the existence of molecules
spontaneous generation

atomic models

The word cyto means:

8.
e

cell
-

dark
[

jelly
e

small
9. Tiny structures that carry out cell functions are collectively called:
e .

animalcules
-

organelles

tissues
(O

ribosomes

. Which technology was essential for the development of the cell theory?
telescopes
antiseptics

microwaves

TN g

microscopes



Quiz: Cell Organelles and Their Functions

1. This organelle functions in cellular respiration:

¢
lysosome

endoplasmic reticulum
mitochondrion

golgi apparatus

2. The organelle functions to package and deliver proteins:

¢
lysosome

endoplasmic reticulum
mitochondrion

golgi apparatus

3. Cell organelles are located within the __ of the cell.
7 nucleus

cytoplasm

cell membrane

lysosomes

4. The endoplasmic reticulum functions to:
7 transport materials

destroy old cell parts

make ribosomes

package proteins

5. Genetic material is contained within the ____ of the cell.
7 ribosomes

cytoplasm

nucleus

nucleolus

6. This organelle is responsible for destroying worn-out cell parts:

lysosomes

mitochondrion



golgi apparatus

ribosomes

7. The ____ controls what enters and leaves the cell.
mitochondrion
golgi apparatus
nucleus

cell membrane

(0]

. The rough endoplasmic reticulum has _____ located on it.
C lysosomes
cytosol

ribosomes

proteins

9. Located within the nucleus, it is responsible for producing ribosomes:
centrosome
nucleolus
lysosome

endoplasmic reticulum

10. Which structure is directly responsible for the formation of proteins within the cell.
lysosomes
vacuoles
centrioles

ribosomes

Quiz: Cell Membrane and the Parts of the Cell

1. The door to your house is like the ____ of a cell membrane?
© phospholipid bilayer
gated channel
receptor protein
recognition protein



2. The phospholipid bilayer of the cell membrane is like a(n):
screen door

plate glass window

hot water heater

oven

3. Facilitated diffusion __ require energy and uses the help of
does, transport proteins

does, cytoplasm

does not, transport proteins

does not, sodium pumps

4. A semi permeable membrane is stretched across a chamber filled with
water. The membrane is only permeable to water. 60 mg of salt is added to
the left side of the chamber. Which of the following will happen?

© water will move toward the right side
salt will move toward the right side
water will move toward the left side

salt will move toward the left side

5. The lipid bilayer keeps the inside of the cell membrane:
bipolar

protein saturated

dry

wet

6. Which of the following could be found in BOTH the nucleus and the
cytoplasm

“ nucleolus
ribosomes
“ RNA

both RNA & ribosomes

7. Amino acid chains built by the ribosomes then move to the:
golgi apparatus



lysosome
endoplasmic reticulum
mitochondria

8. Which of the following structures has a 9 + 2 arrangement?
~ flagella

ribosome

mitochondria

golgi apparatus

9. The centriole is most like the:

© lysosome
flagella
mitochondria

chromatin

10. Which of the following is composed of a large and a small subunit?
golgi apparatus

endoplasmic reticulum

mitochondria

ribosome

11. A cell that is missing lysosomes would have difficulty doing what?
digesting food

storing energy

packaging proteins

moving cytoplasm

12. Which of the following cell parts is described as a "fluid mosaic"?
chloroplast

vacuole

cell membrane

endoplasmic reticulum



13. Some cells take in large molecules through the process of:

© protein synthesis

~ endocytosis
cytoplasmic streaming

© AaTP

-

14. Which of the following organelles would NOT be found in a plant cell?
© chloroplast
“ DNA
© food vacuole
" cell membrane
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C) SPo§ ARy, Do Eer Troditvo 00 & B0 o
d) be‘l Ans:d

4) Direct to Home (DTH) QZ)%QS 5 S0y 1) Sy e EILOETD



a) satellite Sood dcore ( DBS )
b) Sexes €536 (S

c) SIS 26 © &Y

d) 9D s°) Ans: a

5) Global Navigation Satellite System ( GLONASS) D @ &3%o0 eae;’)b;g IRIToTA)
a) 6&5

b) USA

) 2P

d) 26, Ans: a

6) Global Position System (GPS) &5° &o& Doy D ?
a) Sog8’S 205

b) £y By 0fS

c) cdorab ':oﬁéoes

d) ;2 O  Ans:d

7) IRNSS-1 &5° DD 0P Es0tron
a)7

b) 3

c) 4

d)6 Ans:a

8) RADAR &) S°¢cocoo6
a) 3&a3> waves

b) e Doy S°areh SBETen
c) Hordoe Sdgen

d) x — 86ezeen Ans:a

9) Television 2¢5 D Dmébmbm
a) receiver

b) broadcaster



c) telecastor

d) improvisor  Ans: a

10) RADAR &° D e9860 8y Benspeood

a) Detection

b) direction

c) development

d) division Ans:a

11) CTScan &° C egd8o 3 &do

a) sozgmeoB

b) 85£S

€) 8¢S

d) 8oges Ans:a

12) CT scan &5° & D &

a) Soiyried B¢ PO BoDED X — S8
b) SJrodorerdd

C) SPaiLHVN

d) m™dd Ans:a

13) microwave woven &° e555560 B3 DO GAS DD WHBIO
a) Qg P08 Y

b) non — ionizing EDO BEHNS B

c) ™® 3¢

d) 3@55 X% Ans:b

14) microwaves &3 B¢ ey Eectad)
a) é‘*?gé

b) °

€) DTE (dorred )

d) be‘l Ans : d

15) & He micro waves, reflect (2o°HEH0 ) Yotozron

a) boeoéb



b) paper
c) 63:.\3"5 paper

d) geren Ans:a

16) microwave woven €5° derod ﬁb‘lw TP SR
a) LS Ad) e

b) §°?8§ HR) e

c) dorred Ad) e

d) s*Hedo Ay en Ans:a

17) 98 es35%6 Dego S° DO &ocitro BB, F DO IO &S° esirto &AS HEW HBO
a) 2rg) 60 &°

b) 20& KJCS"go

c) A e

d) §Q)Sw Ans:a

18) photo electric effect ¢ &0 A3 SJ

a) 257°¢5°3 &5° ro& D reproduce Bo3erDS

b) &6 en estS°RBE T L0 eHerdS, §E SP9erdS
C) DO Ben e965°ARE T on SOOI 3D SeHETrIS
d) z.gbi)‘l Ans : d

19) high speed electrons, 2.& target 3¢ e ao&é:g)bc‘o , D &8\8 W HT oW
a) X — Sdewren

b) e Do S°areh ddEen

c) Hordoe SdcEen

d) 93D %) Ans:a

20) longer wave length &‘é& X — S6EPOR) @ 00T
a) ;D D8y Sderen
e
b) %6 o)éb =Tl IV
(3
c) (5%33 el 3V}



d) 8983 S6erey  Ans:a

21) 2y Ss*© @éﬁ’geﬁb (projectiles) esyon ?

a) & gvo:o 2008 , VBTG Seao &5° erod BDHD

b) 2 K00d Eodd PO erod BRHD

€) &P oG DS T SoBS T WP WD

d) POy Ans:d

22) e557%0 &° INB DA 35 KOS MO e P wAO
a) 3068

b) 23

) RDdTohSorr

d)PIIDs)  Ans:a

23) 993 &° &) TS Iy Fsrew

a) TP DS Fdy

b) Qogwﬁ‘léﬁé oy

c) eg"og 2rg8os6 Doy & DE Buegdand oy
d) \?..;.;ﬁb& Ans: d

24) S090 B D HEHFIS DB 9560 NS 0d
) DL S (oD )

b) o

c) ™®

d) s*0d Ans:a

25) 5°¢ 8¢ 8, & 8 B[ e TG EocerdS, BY S Jerod (Y (o) JTeyen S
a) 26 &rhH e

b) derod §rdy eoctad)

€) 86y O €0t

d) 3do Ans:a

26) QOIPEIROD) @8 VD B e DD DY e Frow . B By ?



a) B& o¢s e300 &ociero H
b) D& 06 Fcoy D

c) && R0 €0¢ito Y

d) 93D 52 Ans:b

27) 286 e ereS 8380fy DFW. A DY DB DB BO
a) 89oh LS

b) Lowncioh DES

c) O DS

d) QDD =) Ans:a

@
?J"l
1%,
%(
(63
o]
fe
&K
&
&
L%‘
o
&

28) a8y Bocioh , Pyoh ERo & Bramah 2 ( 3598
a) ISy Ao

b) &g & S Rrgren

c) 399 @ rgren

d) Q3D sy  Ans:a

29) rErddio & DEr) Fosderdd oG 8 g ) Estew
a) 203 e 06 & Torricellian L8> &6

b) Fortin’s ed8ex6

c) Aneroid e8exb

d) POy Ans:d

30) deses ::o?geéoe)& , P0G 300 DG, 208 DL &) Tetared Trey e S° 2
PGB0 Do JBV DL €006 , KATET

a) 76 centimeters

b) 86 centimeters

c) 96 centimeters

d) 55 centimeters Ans:a

31) Automiozer &€ ) e D VYo P PDABIPAW

a) Bernoulli’s ( 835";)'@ ) ?ogoe.‘eo



b) @0), DG Wrgo

c) 806 drgo

d) AOdDB>» “rgo  Ans:a

32) doareo SN , BRI AV SDye» SO DB00ETo0 . DO S°GEI0

a) S3Dy P PP LD Defo (§ T DiSeo, E)y S0 &P BEY) D D0 €00
b) exd0sd) D)™ €s0kero

¢) DLy Do HOD

d) 99D 2 Ans:a

33) 28 20 GS F45 FGo e DeVBTY D . RodeS” Trer Driore Tew SDYod. &8 B Jeo P
(o2 Gred . DO S°EE0

a) Sentd , B0V § B¢ T edo Srito

b) &oda DO T &ociero

C) S0DA WP 5064800

d) 002 =rh &I°) ¢ Ans:a

34) 16  3Trg0 &° DAI® VoS derodo PAFGoD) dBHD
a) ?bé&éfc

b) 5’0 o

c) ea@bb.)&i)

d) DBHG s°  Ans: a

35) aG8 G%o @ B)Q WD T°SHy A F5en ?
a) SLV & ASLV

b) PSLV

c) GSLV

d) POy Ans:d

36) 26 B%o 93652;5%3 D S8 %KJQB’J‘SSA o)t.’g)bc:o FETeSbla T TYA)
a) 1975
b) 198 1
c) 197 9



d)197 7 Ans:a

37) 38 6o REL D BIS” Eendd
a) Hertz ( Hz )

b) o6y

c) Y oewby

d) 2083 2)3&35‘3 Ans:a

38) &S (1 argigvo &° ) , 3 BborrL Drio 2EZ08 5130 ot ?
a) QAL

b) D

c) eaébae,S

d) s%iaé cio:55°§b& Ans:a

39) sound boards 3 e55PTPOR) JE) ¢ GOABPHFE , 380 ) DIV DVYErIS
a) DG DG S, eseSdaR0

b) &)?’OJDOQSS

c) gy

d) Ddrrees  Ans:a

40) £\ a¥ye’, Bocsed , E1E", 0B 6D D o ewod ? 3gy Defo DEXS 330 Wby &) D,
DA €0 800 ot Brdo &oted

a) 16.5 ey

b) 5 Qoeoby

c) 2 b.)eosb

d) 10 oedy  Ans: a

41) 38 ultrasonics 90>

a) 20,000 Hz $7°) L) D Fy &) 38 SGOMRD

b) 10,000 Hz éajl éé.)bb §;§5§)D aé‘l %aé) SCorrPO

c) 5,000 Hz §3°) €0 D 2EY 60) 38 SGOMORD

d) 1,000 Hz sajl éé)bb ggésbb ‘%‘6;), %aé) SComrrw  Ans:a



42) 20 Hz SUQ eeé.)baﬁ, 20,000 Hz s:&‘l és.)bb 2.;§5£'>3 &é‘l %eg SHGoPOR DD i)wgr’cb
a) audible o0& (203 BPHVLD DIDD Beren )

b) infrasonics

c) ultrasonics

d) 93D 52 Ans:a

43) (18ye3 f@v , 3 & &) Docto HBD Bewy EerdS B DO 0S° TE 38 dSorren DD
a) ultrasonics

b) RISy

c) %es° 3O é.)

d) 93D )  Ans: a

44) ultasonics &DATAOD DEE° IABD DD
a) (Sei')?)erw

b) Qegen

c) dgen

d)s*%en Ans:a

45) " BDoiS trdY0 e DY D &DAPAOD Doz Lotraw
a) .5@9’09

b) ultrasonic &dorren

c) ™d

d) 9 52 Ans: b

46) Galton whistle (& ) ¢ EJof o TEBOT 6
a) SSSAIY
b) even
c) éébw

d) peven  Ans:a

47) SONAR&S® N e9g60 B o Toeedd
a) PABAD



b) ¥
c) SRS
d) SHKS  Ans:a

48) OABGRRD, PEDIW TG0 TP BRI, Hoh S0V, 8AE B0 0" &BS Bakerd)
Q0TS

a) acoustics

DENN

c) wa;sw&éb

d) DSD"&)% Ans:a

49) g B6oTVS’ TrHE I K EDATND , HIWEGo S BB BTy EHTHDEND
a) 2EPBT LD |, ea°63€f oD

b) Dadreren

c) ?J°®S°§35 3V

d) 93D ) Ans:a

50) Red shift @ 2§ J &30, DE3 D oD ST B TG
a) esB0 &° DEY Wokerw BT

b) 235°0 BDLD

c) %0 B

d) @D 52D Ans:a

20y & Sz 0
SBroT S0%5 36),

8143189271

1) ePEHRB DBETED TR DOFT D DTPATVCED DG ?

a) Dr. 30 250006 23e



b) e9e5 s?abé

c) e.eé.é.?og"

d) 2.Q¢o80

Ans. a

2) TS e power R JE) ¢ Eod
a) o°HS 38,

b) 8000

C)s‘”bsb°

d) 5*’35

Ans. a

3)rTrayrd eotrnE power RS — 19 B%o o T°0 Dok & Doy owrd
a) USA

b) Sz

c) 6y

d) QoS

Ans. a

4) 8y B%o Dado g DBoDD ErE power [AD 6
a) Sr¢oHwo S power fg@%
b) oy s eotrro§ power fg::@

C) TS S power [



d) 3G eserS power [

Ans. a

5)a308dc0 5°8 333.15 295 QoG EE DD SPTg00 ) E &0l
a) o8

b) et , wgo&

c) HE &6

d)R0RTE

6) Beorree wgﬁ» e5° g, BG 2R ETY TG0 €00
a) resTeerd

b)sdoga0tie D, DY 0 2Ber

C) Qezdeercdd

d)dGorses

Ans. b

7) co5e38a300 e53\E @0 BP00E Teavo B &od
a) 86 2o

b)erdeo

c) 5°§8 FoTNG)

d) S b



Ans. b

8)80ctotrr0 S power RS D U"@oﬁl) &S° &odd
a) es08 DA%

b)&soFTeesd

c)86%

d)58°eas

Ans. b

9) Jrssh fa.‘()ngges 0D Jwggod physics @ @8&» &S° &od
a) dN

b)3y0 &orred

c) wgo&

DS 206

Ans. b

10) @ R s 0D ) 606y U‘@m &S° &od
a) mbﬁo‘@

b)rooed

c) wgo&

d)oresrd

Ans. b



11) eer fabgwlgeS @09 DociDootS 86y %) & &od
a) o8

b) S0c>3

c) o

d) eorsd

Ans: a

12) Particulate Matter (PM) &raroddee sceniyjo 5 633)‘)‘ B39oDBA

a) e geeen

b) Do

c) eaébae,S

d) &2

Ans: a

13) TRIPS @ abbreviation &° ‘1 ‘ 3 @560 3J) BB
a) Intellectual

b) interest

¢) investment

d) instrument

Ans: a

14) H3N1 093 D6 B3 20e00H0IE

a) Sarané



b) &

c) QDB

d) DESTeen

Ans: b

15) D¢y D 308 B P & >°& RO B8R 3Dodisioos
a) &8s el

b) Reverse Osmosis

c) 6@6‘)’ esgé

d) &o& eﬁg5

Ans: b

16) STEAM 9 abbreviation Q ool

a) 28 YIS0

b) a8 &

c) Science Technology Agriculture eso& Medicine
d) a8 gesd

Ans: ¢

17) 2 adde 9arAodd GSLV Mk-IIl T°8¢ , 3R) 126 KM dgo H6£ Deoidodo M AROE

DPood
a) aredd
b) & en

c) Crew Module Atmospheric Re-entry Experiment (CARE)

d) &3 ew



Ans: ¢ (BDEBS" BIS” BN ©WoBOLITN0 B )

18) Satish Dhawan Space Centre (SDSC) asba, &od

a) Sorirdd

b) vb&wwé

c) 8dogo

d) 356 &

Ans: d

19) Antrix Corp Ltd., &8 e9:0 2308 {Ooé) ?

a) @’

b) DRDO

c) TCS

d)dg’

Ans: a

20) Indian Regional Navigational Satellites System (IRNSS) 5° 0o ‘D:)D. &0 oo
a) 4

b) 5

c)6

d) 7

Ans: d

21) 2003 &° D Dy shuttle &° HOIPESRT G0t ST T 6300t

a) Soododr



b) esgrotr

c) MOM

d) SRE

Ans: a

22) GSLV Mk-lIl Dogh 2260300 (Kg 0&5° ) esdsrbeorsy Ao e
a) 4500 - 5000

b) 2500

c) 3000

d) 2000

Ans: a

23)World Intellectual Property Organisation (WIPO) 25 S*oPjo0s0 stci)o&
a) 8do

b) 6D

C)ooS

d)

Ans: a

24) §BrBIS Q02D &S° TR RoDo D&

a) 88¢& &S
b) 8%5& esébaﬁ

¢) 93(& dato



d)@é&& D030

Ans: a (936 93yl D &DArND BSE FERS odFH)
25) 26200 &OAH0 A& & LEEPLD DD

a) PHWR &° coolant & 25°¢i8e6 ¢ €508 A0

b) &6 SO 284S (OPV) ¢ DOeserdd oo

c) &8 a3 88 vgeren Y

d) D 5

Ans: d

26) Indira Gandhi Centre for Atomic Research (IGCAR) asbc: &0
a) SoyS) o0

b) @06

c) 386

d) 8

Ans: a

27) Natural 0508030 &° do& Fodo o3EAAR0-235 &otwod
a) 0.7

b) 1.6

c) 2.1

d) 2.66

Ans: a

28) a308J0%0 HVT'H ev A FsTew



a) o338Jao-235

b) c3038Jo%0 — 238

€) 0308030 — 234

d) 2 S5y

Ans: d

29) G& Db JrgEos6 Bosrgd 0 B @oBDo f TET D
a) Low— enriched a3ndaodoe & High — enriched 030030300
b) &6ako

c) s*&&o;bo

d) a‘&(ﬁbbod.)o

Ans:a

30) Low-enriched a5o08do0 €5°, ‘a308doio -235" %5°H Doh Feho ot0d
a) 20 % EJ%) B0

b) 40%

c) 50%

d)60%

Ans:a

31) &) BACIT S°6)S otred

a) 263 — 14

b) s"da.S -12

C) ?6&5 - 10



d) S"da«% -8
Ans: a

32) BAGI® DD §° HAD TeiEedd

a) Technetium
b) lodine-131
¢)Thallium-201

d) D 53y

Ans: d

33) Nuclear Suppliers Group (NSG) DQ)bc:o FPSoDotrEd
a) 1990

b) 1975

c) 1980

d) 1999

Ans: b

34) £0h @0t3 A

a) &F'ALo P& , BRVJ DBo TP 28 VLR (0 263D T, P Sakrtd Bosto
b) cbogren Baddyo

€) g e Jehero

d) 20e80:Hen Dotiedo

Ans: a

35) Deoxyribonucleic Acid (DNA) double 2?5)53 ‘:85‘36 ééoﬁ"é‘l tnPeled)



a)EPRd 8§

b) e & &5

c) Sooedd

d) Newton

Ans: b

36) ITER &@§ dg),¢t BT &

a) 8do

b) Cadarache ( ®y)

c) by‘:)‘z,

d) ©o&d

Ans: b

37) Ballastic Missiles (8:c0e0) & A &otwod
a) 33 T BT AGo BRwE VW

b) Projectile motion

c) 0,9353& Ihlo]gl Sl V)

d) PO

Ans :d

38) Cruise milles ( &0ewen) BgES A&

a) ErY BHOT, S D IBOS” HoSrEIFo
b) 3800 T°Trs e DB DI T

€) %006 S06rS ST Yairedows (0D



d) 25

Ans: d

39) & 8o TBG° IO £0§ s

a) oty -l &’g Bod e RS
b)eshiy -1l : 2500 KM 8o wegfg § 332906
c) efy -11l 4500 KM Bo& 863

d) @f) =V : 5000 KM Bo& 863

Ans: c

40)300 93 8063 @ 35°8 LoL0AoVIA

a) fy

d) =h

Ans: b

41) air — to — air £5e3 A0
a) 108

b) esseaa

d) &soeS
Ans:b

42) @50 ot38L0 &5°S 00D IRNSS-ID &0 O3S  T°8e5 D aemedd



a) PSLV-C27

b) GSLV
c)SLV-3
d) cryogenic engine

Ans: a

43) rf 82063 PBgES Ao ?

a) DavrrereS’ TPETrdd

b) 26 anti-erzgoé 8063

c) 298@/ Ty TP

d) 3D Ty ST

Ans: b

44) Light Combat Aircraft (LCA) i Qo808 & ?
a) 108

b) B

C) B0

d) =h

Ans: b

45) @3S 863 D 8% J08AE 1T o & 2GS erootS (f BHID BDod
a) USA

b) UK

c) 6&5

d) 27



Ans: c

46) g3 863 HBJES e DDA

a) ArHTYIE 363

b)&JSE ‘fire & forget HEOIAD0 &od

c) éfol multiple platforms o0& OO AodSN
d) DY

Ans: d

47) & 806 TBS° D F S¢S pilotless target aircraft (PTA) ?

a) S
b) =A
c) Berd

d) P

Ans: a

48) By ‘BE €5°S * D6 eotrd
a) SGdasr

b) Gorbyg

c) Srané

d) Lo

Ans: b

49)esct Anopheles Mosquito 80 S DB TYO AT



a) Seoe

b) Sog6asse

) &0l

d) A%y DE ST

Ans: b

50) ASHA &3 e@Dyd:aS S° A Dot
a) Accredited

b) Dot

) TPy

d) action

Ans: a

51) poliomyelitis ségoa DB deroId
a) RNA 265

b) DNA 26

c)m.leprae

d) bacterium

Ans: a

52) 0BrE B2 Joeh D& (micro — gram oS’ )
a) 30

b)20

c) 100 oo 150



d) 40

Ans: c

53) B§ 816 I\ FGoDoeTd
a) 1.4.1973

b) 1979

c) 1980

d) 1985

Ans: a

54) Intergovernmental Panel on Climate Change (IPCC) Q3pyc FEoDoTrdd
a) 1945

b) 1988

c) 1948

d) 1950

Ans: b

55) Ozone (0O, ) & &0l B ?
a) e.aébe:u% (20°¢ DBATPEDDHD )
b)zr&ad

c)§’05

d) e9a3rES

Ans: a



56)Carbon emissions trading &8 X020

a) sPendyf Aododee

b) 2000 D&

c) S Db

d) B&w

Ans: a

57) $4¢5 disaster management €906 QG&S Pelet)
a) P oY

b) S&es So08

c) €508 008

d) $2umgABRDY 0

Ans: a

58) compressed natural gas (CNG) & o 08 28 6
a) 25’5

b) Liquified natural Gas (LNG)

c) crude esoxeS

d) kerosene

Ans: b

59) Non-Conventional energy & &oe<rdes &

a) Q%6 energy

b) wind energy



c) geothermal energy

d) D 5

Ans: d

60) 'erb energy &3 3 & HBJ e
a) photovoltaic cells

b) me® Soden

¢) 0308030

d) &80%0

Ans : a

61) RISAT @3 ¢S’ R 9860 380 ?
a) ood

b) BEAY RS

C) B80ENDD

d) repair

Ans: a

62) INSAT &035% Qe DS ?

a) telecommunications

b) &9DAS HIroren

C) TPEPHEEd AT

d) D 5

Ans: d



63) transponders Q&

a) 2P Ao& HoND ‘?o(ﬂ‘léb 2906300, amplify &3 , b &S Do Qogs‘u‘()é pelel=iel3V)
b) &0 en

c) s°

d) &5 65°g6y

Ans: a

64) transponders G3g) &5 &6 Sod e D ?
a) S- eavzgo&

b) C - 83"505

c) Ku-— wzgoci

d) 5

Ans : d

65) HAMSAT 0ord €060 D&

a) Amateur 3&3> 7065.5

b) %ofdo &0

c) 2Hre o

d) oresdo DFaes So

Ans: a

66) INSAT-4 268 Jx)yee FdoDomecd

a) G206, 2005

b) 2004



c) 1975
d) 1979

Ans: a

67) SSoGOIrR-1 EPyed Do
a) 2013

b) 22.10.2008

c) 1975

d) 1980

Ans: b

68) MOM (:5°6y 5836 00 ) 570 HDBB D 0N DO T&hoeredd
a) 2o, 2015

b) 336y 2015

c) February,2015

d) &0e26 , 2015

Ans: a

69) @otB) 39 DD [ (ISS) & Mod KB Jodh I &) SEg &° DOFRV Lo (KM
0e5°)

a) 354
b) 220

c) 150



d) 100

Ans: a

70) Ds°D Q02D BJS® &otwod
a) PSLV o8¢5

b) s°¢ &°

c) oerd D8S &°

d) %o 86 5°

Ans: a

1. To insert a new slide in a presentation, press—
(A) CTRL+N
(B) CTRL+M
(C) CTRL+O
(D) CTRL+S
(E) CTRL+F

2. Drop Cap offers ................ positions in settings
(A)3
(B) 6
©2
(D)5
(B)1

3. The feature of Word that automatically adjusts the amount of space between certain combination of characters so
that an entire word looks more evenly spaced is termed as—

(A) Spacing

(B) Kerning

(C) Positioning

(D) Scaling

(E) Justifying

4. While recording a macro, the third step will be—

(A) Using your mouse or key-board, perform the task you want to automate
(B) Assign a keyboard shortcut to the macro

(C) Give the macro a name

(D) Start recording

(E) Select the location of macro on toolbar

5l is not available on the Ruler of MS Word screen
(A) Centre Indent

(B) Right Indent

(C) Left Indent

(D) Tab stop box

(E) None of these

6. Which cannot be used to close the Word application—
(A) ALT+ F4



(B) File-> Close

(C) File-> Exit

(D) X button in the word window
(E) None of these

7. Excel workbook contains—
(A) Workbooks

(B) Worksheets

(C) Worksheets and charts
(D) Work areas

(E) All of these

8. Conslidate option does not offer ......... function
(A) AVERAGE

(B) MAX

(C) PMT

(D) SUM

(E) StDev

9. To see first row and first column in an excel sheet at all times even if you scroll till the end of sheet—
(A) Use workbook views feature

(B) Use switch windows feature

(C) Use freeze panes feature

(D) Use freeze row and freeze column option

(E) Use headings

10. NOWO returns—

(A) Current date

(B) Current time

(C) Current year

(D) Current date and time
(E) Current month

11. Default header of a warksheet—
(A) Username

(B) Date and time

(C) Sheet name

(D) Workspace name

(E) None of these

12. Which of these language uses both interpreter and compiler—
(A) COBOL

(B) CASIC

(C) JAVA

(D) C++

(E) All of these

130 is a type of memory organization or image file format used to store digital images
(A) Pixmap

(B) GUI

(C) Pixel

(D) Resolution

(E) Vector graphics

14, file format used for data compression and archiving
(A) .EXE

(B) .INI

(C).com

(D) .zIP

(E) WIN

15. In second generation, ........ language were introduced after binary language



(A) Assembly level language
(B) High level language

(C) Low level language

(D) Data definition language
(E) Structured query language

16. Which layer of the OSI model performs segmentation of a data stream—
(A) Application layer

(B) Network layer

(C) Physical layer

(D) Transport layer

(E) Presentation layer

17, e is a combination of software and hardware
(A) Firmware

(B) Shareware

(C) Freeware

(D) Netware

(E) Software

18. SCSil is related to—
(A) Network

(B) Storage

(C) Data transfer

(D) Images

(E) Resolution

19. The amount of the data, CPU can transmit at a time to main memory and to input and output devices—
(A) Data width

(B) Bus width

(C) Memory width

(D) Capacity

(E) None of these

20. The daily processing of corrections to customer accounts can be simplified into a processing mode of—
(A) Time-sharing

(B) Centralized processing

(C) Batch processing

(D) Real-time processing

(E) None of the above

Answers:
1:(B)
2:(A)
3:(B)
4:(B)
5:(A)
6:(B)
7:(C)
8:(C)
9: (D)

: (D)
11: (E)
12: (C)
13: (A)
14 : (D)
15: (A)
16 : (D)
17 : (A)
18: (B)
19: (B)
20: (C)
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Question

Answer

At times the alcoholics, by
mistake , drink ethanol, mixed
with methanol also called
denatured alcohol. In the body,
methanol is oxidized first to
methanal and then to
methanoic acid.lt may cause
Which of the following ?
a)blindness and death

b) more weight

c) sea sickness

d) air stickness
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Ans : (a)

Who discovered effectiveness
of DDT as insecticide ? (
Dichlorodiphenyl-trichloro-
ethane) ?

b) Paul Muller
b)Victor Grignard
c)C. Le Bel

Ans: (a)




d) J Van’t Hoff
SR05BGE V0O , DOK

DDT garardy Soffmy oo ?
D ) FS Awebd

D) g6 a6

D)D. T3S

&) & oootS zﬁéiab

Which of the following is
chemically known as
Chloroform ?

b) Trichloromethane
b) Dichloromehane
c) Triiodomethane
d) Freons

D 6D Doy TS0
e90eTEd ?

D)8 ET B

D) & §8 3AS

D)8 odrEES

&) Qo Dy

Ans: (a)

Who discovered the
antibacterial properties of
Penicillium fungus ?

a) Paul Ehrlich

b) Alexander Fleming

c) Hendrik Antoon Lorentz

d) Nikola Tesla

?oi)bg)o:i)o Do SO o3o8d
SO0 &S LgEren SRV
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D) ©Tgroct 6 DAk

2 ) 3088 otarS &S°Bod
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Ans : (b)




Dettol is a mixture of which of
the following ?

a) Boric acid

b) Chloroxylenol and terpineol
c) Norethindrone

d) Aspartic acid part

é%)r &S, D8 ABoog); o ?
D ) 508 D&

D) EE 2636 & QSOQ IS
%) 56 208 £9

&) es%"bgé e20& évg

Ans : (b)

Which is called as Saccharin ?
a) Ortho-
sulphobenzimide
b) Novestrol
c) Tincture of iodine
d) Coulomb metre

BJ) T8 eotrdy ?

D) &8 — S’y Bod B
oané&

D ) IS

D ) B0cb 9> ABIER
& ) gerdoy Qowb

Ans: (a)

Hard water contains which of
the following ions ?
a) Calcium and
magnesium ions
b) Chlorine
c) Florine
d)Ammonia

802 A &S° D e
&oero ?

2)5°Qan0 HoBaw
200 dapo eosrgy

D) £85

SRR

& ) e9d3°dos

Ans: (a)




Shaving soaps contain which of
the following to prevent rapid
drying ?

a) Aspartame

b) glycerol

c) Sucrolose

d) Alitame

33D0h VD 0¢5° DD &otran

Dtfo T ¢o00AH e80EPIS ?
D) oy & 55

D) gd &S

%) ?:né‘ S

&) od 8

Ans : (b)

What are the chief sources of
proteins ?

a)milk

b) cheese

c) Pulses

d) All the above
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Q) Jren

D) E

S} )b:g)b TPRTgD
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Ans : (d)

10

Which solution is used to
preserve biological specimens
and to prepare bakelite ?
a) Formaldehyde
(formalin 40%)
b) Chlorine
c) Sodium
d) Nitrogen
e%o“.u T 703?0535‘3 NG 2;5@

DOSEPDS 0003w S5 TS
TS B0ERS D Gdo

PR ?

Ans: (a)
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11

A lightening flash is composed
of a series of strokes with an
average of about 4 and the
duration of each flash is about

seconds.
a) 30
b) 2
c) 5
d) 10
20300 & 28 B &S° EDY

D00V Ty, D0 D 4,
mom\;.;e‘:a PR BT
_ N%o& e &otod .
d) 30

D)2

)5

&)10

Ans:(a)

12

Who discovered radio waves?
a) Hertz
b) JCBose
c¢) G.Marconi
d) Hans Christian Oersted

BAAe DDy DG ST b
?

Q) 33"2

D)J Ce&D

ISP RCRLLHRY

G ) 3Ry SRS b FE

Ans:a

13

In the Aurora Boriolis, which

excited atoms emit green light
?

Ans:a




a) Oxygen

b) Nitrogen

c) Chlorine

d) Ammonia
8o 57005 &5° D

DEAIPEVLD e89F0 b
5D DYy 508 DY
LIS ?

D JesSyad

D) 'S

%) ged

G ) DIIAST

14

Who invented Cyclotron ?
a) E.O.Lawrence &
M.S.Livingston
b) JJThomson
c) Maxwell
d) Hans Christian Oersted

D8 &P DD ST ?
D) E O &35y & M S 8ok
S

e

D ) JJ GS"QJQS

) arby 26

&) 5y 8Rond w6 J &

Ans:a

15

Electromagnets are used in
which of the following ?
a) Electric bulbs
b) Loudspeakers
c) Telephone diaphragms
d) Allthe above

o)og o) Send &ae°
TR ?

) aogé eaoée)

D) & ?03553

2 ) 8OV°S codro e

Ans:d
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16

Calcium oxide is mixed with
water. Then we get a solution
of slaked lime.

A solution of slaked lime is
used for white washing walls.
Calcium hydroxide reacts
slowly reacts with the carbon
dioxide in the air to form a thin
layer of calcium carbonate on
the walls. Calcium carbonate is
formed after two to three days
of white washing and gives a
shiny finish to the walls.
a)Oxygen

b)Nitrogen

c)hydrochloric Acid

d) Calcium carbonate

BY V)0 U B DTS’
£ @y Heow by o
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Berer 0 200 0 DV
Feien Sumr 2060
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B Eier0 DD & Do
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Ans:d

17

MAGNESIUM HYDROXIDE IS
ALSO CALLED AS WHAT ?

a) Milk of magnesia

b) Cow milk

c) Bufellow milk

d) Camel milk

EEoEDES” ooty o SAoBoc0Dd
TG Doft) oo e
50 Qo8 HD B ?

Ans:a
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18

In Tamarind, which acid is
naturally present ?
a)
Sulphyuric acid
b) Citric acid
¢) Tartaric acid
d) Oxalic acid

QossHoct &S° Do ™ &0l
€800 0 ?

o )“‘oowgzseé e300

D ) DYS 0

S} )ergvéé e300

&)vg@é e300

Ans: c

19

In sour milk (curd), which acid
is present ?

a)lactic acid

b)methanoic acid

c) Acetic acid

d)Trtatic acid

DOV DM & ol e
A6 ?
D ) eS8 esHE
[5)
D )BT RE e3HDE
D )DDE D&

G ) ¢35 108 D&

Ans:a

19

What is the chemical name of
common salt ?

a)Sodium Chloride

b) Baking soda

c) Bleaching powder

d) Sodium bicarbonate

BoPA0PD ERDY 3 o
BI0IE P00 DO ?

Ans:a
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20

Plaster of paris is made by
heating which of the following
at373kK?

a)gypsum

b) sodium

c) carbon

d) siler

By 323 8 &T'(S O D

Badero DR FRE WD I8
B\ SB000 ?

Ans:a

21

Silver rings/anklets become
black after some time when
exposed to air. This is because
it reacts with which of the
following in air to form a
coating of silver sulphide ?

a) Sulphur

b) Oxygen

c) Carbon dioxide

d) Chlorine

Dod esoffTren / 5% Hdew
S o0 (500T°S D dYTT
20 zrow. O &° ol
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22

From the mouth, the food is
taken to the stomach through
which pipe ?

a) Aesophagus or food -

pipe

b) Wind pipe

c) Large intestine

d) Small intestine

200 AN 5o S& T
200 B B850 , BJ T(o°
&7 30300 &°8 BS00B ?
Q) SGIDAD / DE PD

D) Dok 2D

D) g o

&) D) rboew

Ans:a

23

With which instrument BP is
measured ?
a)Sphygmomanometer
b) MRI scanner
¢) Thermometer
d) Speedometer

& 226 OB 00860 DB ?
Q) *’obﬁ“& S erd

D ) MRI 5‘6&‘)5

D) doy b

3) BE Dowsd

Ans:a

24

Normally in a healthy adult,
the initial filtrate in the kidneys
is about how many litres daily
2

a) 180

b) 120

c) 100

d) 50
Frgrdeso T By oo G

O30DLE &° , dore Dotrew
20 B2 D) Bexg 8o 208
Boseactd Sood ?

Ans:a




o ) 180
D) 120
) 100
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25

Why does the

Sun appear reddish early in the
morning ?

a)The light that reaches our
eyes is of longer wavelenths.
This gives rise to the reddish
appearance of the Sun
b)Sun is blue

c) Sun is violet

d) Sun is green
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SV DoY) ?
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Ans: a
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b) e9e5 s?abé

c) e.eé.é.?og"

d) 2.Q¢o80

Ans. a

2) TS e power A JE) ¢ 0B
a) o°HS 38,

b) 8000

C)s‘”bsb°

d) 5*’35

Ans. a

3)rTrayrd eotrnE power RS — 19 B%o o T°0 Dok & Doy owrd
a) USA

b) Sz

c) 6y

d) QoS

Ans. a

4) 8y B%o Dado g DBoDD ErE power [AD 6
a) Sr¢oHwo S power fg@%
b) oy s eotrro§ power fg::@

C) TS S power [
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Ans. a
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d)R0RTE

6) Beorree wgﬁ» e5° g, BG 2R ETY TG0 €00
a) resTeerd

b)sdoga0tie D, DY 0 2Ber

C) Qezdeercdd

d)dGorses

Ans. b

7) co5e38a300 e53\E @0 BP00E Teavo B &od
a) 86 2o

b)erdeo

c) 5°§8 FoTNG)
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Ans. b

8)80ctotrr0 S power RS D U"@@J &S° &od
a) es08 DA%

b)&soFTeesd

c)86%

d)58°eas

Ans. b

9) Jrssh fa.‘()ngges 0D Jwggod physics @ @8&» &S° &od
a) dN

b)3y0 &orred

c) wgo&

DS 206

Ans. b

10) @ R s 0D ) 606y U‘@m &S° &od
a) mbﬁo‘@

b)rooed

c) wgo&

d)oresrd
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11) eer fabgwlgeS @09 DociDootS 86y %) & &od
a) o8

b) S0c>3

c) o

d) eorsd

Ans: a

12) Particulate Matter (PM) &raroddee sceniyjo 5 633)‘)‘ B39oDBA

a) e geeen

b) Do

c) eaébae,S

d) &2

Ans: a

13) TRIPS @ abbreviation &° ‘1 ‘ 3 @560 3J) BB
a) Intellectual

b) interest

¢) investment

d) instrument

Ans: a

14) H3N1 093 D6 B3 20e00H0IE

a) Sarané



b) &

c) QDB

d) DESTeen

Ans: b

15) D¢y D 308 B P & >°& RO B8R 3Dodisioos
a) &8s el

b) Reverse Osmosis

c) 6@6‘)’ esgé

d) &o& eﬁg5

Ans: b

16) STEAM 9 abbreviation Q ool

a) 28 YIS0

b) a8 &

c) Science Technology Agriculture eso& Medicine
d) a8 gesd

Ans: ¢

17) 2 adde 9arAodd GSLV Mk-IIl T°8¢ , 3R) 126 KM dgo H6£ Deoidodo M AROE

DPood
a) aredd
b) & en

c) Crew Module Atmospheric Re-entry Experiment (CARE)

d) &3 ew
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18) Satish Dhawan Space Centre (SDSC) asba, &od

a) Sorirdd

b) vb&ww’é

c) 8dogo

d) 356 &

Ans: d

19) Antrix Corp Ltd., &8 e9:0 2308 {Ooé) ?

a) @’

b) DRDO

c) TCS

d)dg’

Ans: a

20) Indian Regional Navigational Satellites System (IRNSS) 5° 0o ‘D:)D. &0 oo
a) 4

b) 5

c)6

d) 7

Ans: d

21) 2003 &° D Dy shuttle &° HOIPESRT G0t ST T 6300t

a) Soododr



b) esgrotr

c) MOM

d) SRE

Ans: a

22) GSLV Mk-lIl Dogh 2260300 (Kg 0&5° ) esdsrbeorsy Ao e
a) 4500 - 5000

b) 2500

c) 3000

d) 2000

Ans: a

23)World Intellectual Property Organisation (WIPO) 25 S*oPjo0s0 stci)o&
a) 8do

b) 6D

C)ooS

d)

Ans: a

24) §BrBIS Q02D &S° TR RoDo D&

a) 88¢& &S
b) 8%5& esébaﬁ

¢) 93(& dato
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25) eP6200 &OATH0 A8 & LEEPLD DD

a) PHWR &° coolant & 25°¢i8e6 ¢ €508 A0

b) &6 SO 284S (OPV) ¢ DOeserdd oo

c) &8 a3 88 vgeren Y

d) D 5

Ans: d

26) Indira Gandhi Centre for Atomic Research (IGCAR) asbc: &0
a) SoyS) o0

b) @06

c) 386

d) 8

Ans: a

27) Natural 0508030 &° do& Fodo o3EAAR0-235 &otwod
a) 0.7

b) 1.6

c) 2.1

d) 2.66

Ans: a

28) a308J0%0 HVT'H ev A FsTew



a) o338Jao-235

b) c3038Jo%0 — 238

€) 0308030 — 234

d) 2 S5y

Ans: d

29) G& Db JrgEos6 Bosrgd 0 B @oBDo f TET D
a) Low— enriched a3ndaodoe & High — enriched 030030300
b) &6ako

c) s*&&o;bo

d) a‘&(ﬁbbod.)o

Ans:a

30) Low-enriched a5o08do0 €5°, ‘a308doio -235" %5°H Doh Feho ot0d
a) 20 % EJ%) B0

b) 40%

c) 50%

d)60%

Ans:a

31) &) BACIT S°6)S otred

a) 263 — 14

b) s"da.S -12

C) ?6&5 - 10



d) S"da«% -8
Ans: a

32) BAGI® DD §° HAD TeiEedd

a) Technetium
b) lodine-131
¢)Thallium-201

d) D 53y

Ans: d

33) Nuclear Suppliers Group (NSG) DQ)bc:o FPSoDotrEd
a) 1990

b) 1975

c) 1980

d) 1999

Ans: b

34) £0h @0t3 A

a) &F'ALo P& , BRVJ DBo TP 28 VLR (0 263D T, P Sakrtd Bosto
b) cbogren Baddyo

€) g e Jehero

d) 20e80:Hen Dotitdo

Ans: a

35) Deoxyribonucleic Acid (DNA) double 2?5)53 ‘:85‘36 ééoﬁ"é‘l tnPeled)



a)EPRd 8§

b) e & &5

c) Sooedd

d) Newton

Ans: b

36) ITER &@§ dg),¢t BT &

a) 8do

b) Cadarache ( ®y)

c) by‘:)‘z,

d) ©o&d

Ans: b

37) Ballastic Missiles (8:c0e0) & A &otwod
a) 33 T BT AGo BRwE VW

b) Projectile motion

c) 0,9353& Ihlo]gl Sl V)

d) PO

Ans :d

38) Cruise milles ( &0ewen) BgES A&

a) ErY BHOT, S D IBOS” HoSrEIFo
b) 3800 T°Trs e DB DI T

€) %006 S06rS ST Yairedows (0D



d) 25

Ans: d

39) & 8o TBG° IO £0§ s

a) oty -l &’g Bod e RS
b)eshiy -1l : 2500 KM 8o wegfg § 332906
c) efy -11l 4500 KM Bo& 863

d) @f) =V : 5000 KM Bo& 863

Ans: c

40)300 93 8063 @ 35°8 LoL0AoVIA

a) fy

d) =h

Ans: b

41) air — to — air £5e3 A0
a) 108

b) esseaa

d) &soeS
Ans:b

42) @50 ot38L0 &5°S 00D IRNSS-ID &0 O3S  T°8e5 D aemedd



a) PSLV-C27

b) GSLV
c)SLV-3
d) cryogenic engine

Ans: a

43) rf 82063 PBgES Ao ?

a) DavrrereS’ TPETrdd

b) 26 anti-erzgoé 8063

c) 298@/ Ty TP

d) 3D Ty ST

Ans: b

44) Light Combat Aircraft (LCA) i Qo808 & ?
a) 108

b) B

C) B0

d) =h

Ans: b

45) @3S 863 D 8% J08AE 1T o & 2GS erootS (f BHID BDod
a) USA

b) UK

c) 6&5

d) 27



Ans: c

46) g3 863 HBJES e DDA

a) ArHTYIE 363

b)&JSE ‘fire & forget HEOIAD0 &od

c) éfol multiple platforms o0& OO AodSN
d) DY

Ans: d

47) & 806 TBS° D F S¢S pilotless target aircraft (PTA) ?

a) S
b) =A
c) Berd

d) P

Ans: a

48) By ‘BE €5°S * D6 eotrd
a) SGdasr

b) Gorbyg

c) Srané

d) Lo

Ans: b

49)esct Anopheles Mosquito 80 S DB TYO AT



a) Seoe

b) Sog6asse

) &0l

d) A%y DE ST

Ans: b

50) ASHA &3 e@Dyd:aS S° A Dot
a) Accredited

b) Dot

) TPy

d) action

Ans: a

51) poliomyelitis ségoa DB deroId
a) RNA 265

b) DNA 26

c)m.leprae

d) bacterium

Ans: a

52) 0BrE B2 Joeh D& (micro — gram oS’ )
a) 30

b)20

c) 100 oo 150



d) 40

Ans: c

53) B§ 816 I\ FGoDoeTd
a) 1.4.1973

b) 1979

c) 1980

d) 1985

Ans: a

54) Intergovernmental Panel on Climate Change (IPCC) Q3pyc FEoDoTrdd
a) 1945

b) 1988

c) 1948

d) 1950

Ans: b

55) Ozone (0O, ) & &0l B ?
a) e.aébe:u% (20°¢ DBATPEDDHD )
b)zr&ad

c)§’05

d) e9a3rES

Ans: a



56)Carbon emissions trading &8 X020

a) sPendyf Aododee

b) 2000 D&

c) S Db

d) B&w

Ans: a

57) $4¢5 disaster management €906 QG&S Pelet)
a) P oY

b) S&es So08

c) €508 008

d) $2umgABRDY 0

Ans: a

58) compressed natural gas (CNG) & o 08 28 6
a) 25’5

b) Liquified natural Gas (LNG)

c) crude esoxeS

d) kerosene

Ans: b

59) Non-Conventional energy & &oe<rdes &

a) Q%6 energy

b) wind energy



c) geothermal energy

d) D 5

Ans: d

60) 'erb energy &3 3 & HBJ e
a) photovoltaic cells

b) me® Soden

¢) 0308030

d) &80%0

Ans : a

61) RISAT @3 ¢S’ R 9860 380 ?
a) ood

b) BEAY RS

C) B80ENDD

d) repair

Ans: a

62) INSAT &035% Qe DS ?

a) telecommunications

b) &9DAS HIroren

C) TPEPHEEd AT

d) D 5

Ans: d



63) transponders Q&

a) 2P Ao& HoND ‘?o(ﬂ‘léb 2906300, amplify &3 , b &S Do Qogs‘u‘()é pelel=iel3V)
b) &0 en

c) s°

d) &5 65°g6y

Ans: a

64) transponders G3g) &5 &6 Sod e D ?
a) S- eavzgo&

b) C - 83"505

c) Ku-— wzgoci

d) 5

Ans : d

65) HAMSAT 0ord €060 D&

a) Amateur 3&3> 7065.5

b) %ofdo &0

c) 2Hre o

d) oresdo DFaes So

Ans: a

66) INSAT-4 268 Jx)yee FrdoDomecd

a) G206, 2005

b) 2004



c) 1975
d) 1979

Ans: a

67) SSoGOIrR-1 EPyed Do
a) 2013

b) 22.10.2008

c) 1975

d) 1980

Ans: b

68) MOM (:5°6y 5836 00 ) 570 HDBB D 0N DO T&hoeredd
a) 2o, 2015

b) 336y 2015

c) February,2015

d) &0e26 , 2015

Ans: a

69) @otB) 10 DD DA (ISS) & Mod KB Jodh IV &) S&5 &” DOFRVo Lo (KM
0e5°)

a) 354
b) 220

c) 150



d) 100

Ans: a

70) Ds°D Q02D BJS® &otwod
a) PSLV o8¢5

b) s0¢ &°

c) oerd D8S &°

d) %o 86 5°

Ans: a

1) Which part of the Earth has the abundance of nickel and iron?
1) SIAL

2) SIMA

3) NIFE

4) No option is correct.

Answer: NIFE

2) Which of the following statement(s) is/are CORRECT?
|. Bakelite is a good conductor of heat.

Il. Bakelite is a poor conductor of electricity.

lll. Bakelite can be softened by heating.

1) Only I and Il

2) Only I and IlI

3) Only I

4) All I, Il'and 1l

Answer: Only I

3) Which of the following has minimum ignition temperature?
1) Petrol

2) Plastic

3) Wood

4) Paper

Answer: Petrol



4) The rhythmic contraction of the lining of muscles of canal to push the food
along the gut is called

1) peristalsis

2) facilitation

3) guttation

4) No option is correct.

Answer: peristalsis

5) Which of the following represents the pair of sex chromosomes in men?
1) XY

2) XX

3)YY

4) No option is correct.

Answer: XY

6) Scientists of which country have developed working human skeletal muscle
from stem cells in the laboratory for the first time?

1) China

2) Japan

3) India

4) United States of America

Answer: United States of America

7) A body of mass 4 kg accelerates from 15 m/s to 25 m/s in 5 seconds due to the
application of a force on it. Calculate the magnitude of this force (in N).

1) 32

2) 8

3) 16

4) 64

Answer: 8

8) During motion of an object along a straight line, the change in
velocity of the object for any time interval is zero.

1) linear

2) translational

3) equilibrium

4) uniform

Answer: uniform

9) The tropical rainforests
1) are dry and hot
2) are in the coastal regions only



3) are mostly covered in snow
4) get plenty of rainfall
Answer: get plenty of rainfall

10) In Microsoft Word, under character formatting is used to
underline some particular text.

1) Font style

2) Underline

3) Effects

4) Size

Answer: Underline

Science & Technology eZ)eSD

FoaVule ‘:.56&‘301)5 3C), 040-24024387
9493674147 & 8143189271

(Note: All Questions are from VI Class Science book)
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: 20AE 97 35 e en
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Q44. What is dry ice? (a) Solid Carbon dioxide (b) Solid Nitrogen dioxide (c) Solid Sulphur dioxide (d)
Solid Water Q45. If ice floating on water in a vessel melts, the water level in the vessel . (a)
Increases (b) Does not change (c) First increases before decreasing (d) Decreases

S44. Ans.(a) S45. Ans.(b)

Q46. Which among the following is respiratory pigment in human beings? (a) Melanin (b) Hemoglobin
(c) Rhodopsin (d) Bilirubin Q47. Which is the anti-coagulant substance in blood? (a) Fibrinogen (b)
Heparin (c) Thrombin (d) Globin

S46. Ans.(b) S47. Ans.(b)

Q49. Isotone has always . (a) Same number of protons (b) Same atomic number (c) Same number
of neutron (d) Same number of proton and same number of neutron

S49. Ans.(c)
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S&T questions were more on technological aspect than on basic science such as biology. Direct relation
of S&T developments could be linked with current affairs in questions like digital signature, black hole,
patents, etc. However, few questions checked deeper knowledge and clarity like functional
chromosomes, RNA-I, etc.

2019 2DS DO 9Oy DB 236S {8&5 906 &° 20y & B57) 02 S VoBOWD YI) e 12 HOH
€5T°) 0. 903085’ 20350 T ABS P G5°) 0 8, Lor§d Sorizy sbd)‘)zsbes 003°d¢3 &, DNA
é33°‘lve§, 8, &2 ?or‘i‘lnbé 8, 3660 D 900 @S‘Q‘Uz% H080re , RNA @086 2305385‘3

There were about 22 questions from this hidden syllabus in CSP 2019!! About 12 of
these 22 were from emerging technologies and bio-technology!

12 questions from S&T in 2019
5. With reference to communication technologies, what is/are the difference / differences between LTE (Long-

Term Evolution) and VoLTE (Voice over Long-Term Evolution)?
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) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

Answer: d

Explanation: LTE stands for ‘Long Term Evolution’ and VoLTE stands for ‘Voice over Long Term Evolution’. LTE is a

mobile network and transmits only data; while VoLTE is software and transmits both voice and data. LTE is a term

used for the particular type of 4G network that delivers the fastest mobile Internet experience. The VoLTE enables
one to make calls over the LTE network, it allows phone's dialer to place call through internet and sends voice and
data over the network.

41. In the context of digital technologies for entertainment, consider the following statements:

1. In Augmented 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. AR allows individuals to be present in the world and improves the experience using the camera of smart-phone
or PC.

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) 4 only

Answer: b

Virtual Reality technology immerses users in a completely virtual environment that is generated by a
computer. You need to wear a special VR headset to experience virtual reality. Most VR headsets are
connected to a computer (Oculus Rift) or a gaming console (PlayStation VR) butthere are standalone
devices (Google Cardboard is among the most popular) as well. Most standalone VR headsets work in
combination with smartphones — you insert a smartphone, wear a headset, and immerse in the virtual
reality. ® In augmented reality, users see and interact with the real world while digital content is added
to it. Pokemon Go is an example of augmented reality. If you own a modern smartphone, you can easily
download an AR app and try this technology. There’s a different way to experience augmented reality,
though — with special AR headsets, such as Google Glass, where digital content is displayed on a tiny
screen in front of a user’s eye. ® Hence, only statements 3 and 4 are correct .

42. The word 'Denisovan’ is sometimes mentioned in media in reference to
(a) fossils of a kind of dinosaurs

(b) an early human species

(c) a cave system found in North-East India.

(d) a geological period in the history of Indian subcontinent

Answer: b



¢ The first evidence for Denisovans or Denisova hominins was first discovered in 2008 in a cave in the
Altai mountains in Siberia. Analysis of a fossil jawbone containing molars recovered from Baishiya Karst
cave in Xiahe, Gansu, China shows Denisovans lived in the Tibetan Plateau some 1,60,000 years ago. This
is the firsttime evidence of Denisovan presence has been found outside the Denisova cave

43. With reference to the recent developments in science, which one of the following statements is not correct?
(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 plants and animals can be made to undergo cell division in laboratory petri dishes.
Answer: a

Options C and D are correct: Given appropriate surroundings, most plant and animal cells can live,
multiply, and even express differentiated properties in a tissue -culture dish. The cells can be watched
continuously under the microscope or analyzed biochemically, and the effects of adding or removing
specific molecules, such as hormones or growth factors, can be explored. In addition, by mixing two cell
types, the interactions between one cell type and another can be studied. Experiments performed on
cultured cells are sometimes said to be carried out in vitro (literally, “in glass”) to contrast them with
experiments using intact organisms, which are said to be carried out in vivo (literally, “in the living
organism”).

Options B is correct: DNA is an organic chemical molecule made from atoms of carbon, hydrogen,
nitrogen, oxygen, and phosphorous. Like many other organic molecules that are made inside living cells,
DNA can also by synthesized in test tubes using the tools of organic chemistry. In most descriptions of
DNA synthesis technology, we hear that DNA

sequences can be made by simply adding together the A's T's C's and G's -- the "bases" that make the
rungs of the twisted DNA ladder. » Options A is not correct: Functional chromosomes can not be created
by joining segments of DNA taken from cells of different species

44, Consider the following statements:

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) 1 only

(b) 2 and 3 only

(c) 3 only

(d)1,2and3

Answer: d

Digital Signature Certificates (DSC) are the digital equivalent (that is electronic format) of physical or
paper certificates. Examples of physical certificates are drivers' licenses, passports or membership cards.



e Certificates serve as a proof of identity of an individual for a certain purpose; for example, a driver's
license identifies someone who can legally drive in a particular country. Likewise, a digital certificate can
be presented electronically to prove your identity, to access information or services on the Internet or to
sign certain documents digitally .

45, In the context of wearable technology, which of the following tasks is/are accomplished by wearable
devices?

1. Location identification of a person

2. Sleep monitoring of a person

3. Assisting the hearing impaired person

Select the correct answer using the code given below.
(a) 1 only

(b) 2 and 3 only

(c) 3 only

(d)1,2and 3

Answer: d

Wearable technology is a category of electronic devices that can be worn as accessories, embedded in
clothing, implanted in the user's body, or even tattooed on the skin. The devices are hands -free gadgets
with practical uses, powered by microprocessors and enhanced with the ability to send and receive data
via the Internet. ¢ Location - and position - tracking sensors (i.e., GPS, altimeter, magnetometer,
compasses, and accelerometers) are the most common type of sensors on wearable devices, such as
activity trackers, smartwatches, and even medical wearables where they are used to check the physical
activity and health of patients. e Fitness trackers, also known as activity trackers, are typically worn on
the wrist, chest, or ears, and are designed to monitor and track outdoor sport activities and measure
fitness -related metrics, such as the speed and distance of running, exhalation, pulse rate, and sleeping
habits . ® In more recent times, there has been a new surge in wearable technology worn on the ear,
referred to as hearables. ® Hearing -Aids is a category of hearables involving use of a microphone,
speaker and amplifier. This amplifies sounds to help people with hearing impairment hear. Example,
Phonak Audeo V. * Hence, all the options are correct .

46. 'RNA interference (RNAI)' technology has gained popularity in the last few years. Why?
1. Itis 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) 1 and 4 only

Answer: a



¢ RNAI is a gene silencing technology that inhibits protein synthesis in target cells using double-stranded
RNA. e RNAi has huge significance within the Indian context, considering the deep-seated resistance
over the years to Bt cotton and other genetically modified seeds. RNA-reliant solutions could be a viable
alternative. ® RNAi is used in functional genomics (systematic analysis of loss-of-function phenotypes
induced by RNAI triggers) and developing therapies for the treatment of viral infection, dominant
disorders, neurological disorders, and many types of cancers (in vivo inactivation of gene products linked
to human disease progression and pathology).

47. Recently, scientists observed the merger of giant 'blackholes’ billions of light-years away from the Earth.
What is the significance of this observation?

(a) 'Higgs boson particles' were detected.

(b) 'Gravitational waves' were detected.

(e) Possibility of inter-galactic space travel through 'wormhole' was confirmed.

(d) It enabled the scientists to understand 'singularity'.

Answer: b

The LIGO detectors discovered the first gravitational waves produced by two giant merging blackholes in
2016.

The 2017 Nobel Prize for physics has been awarded to the LIGOVIRGO collaboration for their detection
of gravitational waves arising from the merger of two black holes.

48. Which of the following are the reasons for the occurrence of multi-drug resistance in microbial pathogens in
India?

1. Genetic predisposition of some people

2. Taking incorrect 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) 2 and 3 only

(e)1,3and 4

(d)2,3and 4

Answer: a

¢ Antibiotic consumption in Humans: In 2014, India was the highest consumer of antibiotics, followed by
China and the United States. In India, antibiotic FDCs are heavily prescribed even without the knowledge
of a proven advantage over single compounds. Injudicious use of antibiotic FDCs could lead to
emergence of bacterial strains resistant to multiple antibiotics. (However, the per capita consumption of
antibiotics in India is much lower than in several other high-income countries). ® Antibiotic consumption
in Animals: The use of antibiotics in food animals plays a major role in human health, as antibiotic-
resistant bacteria can be transmitted between humans and animals through contact, in food products,
and from the environment. ® Hence, 2 and 3 are correct.



49. What is Cas9 protein that is often mentioned in news?

(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

CRISPR-Cas9 is a system used by bacterial cells to recognise and destroy viral DNA as a form of adaptive
immunity. Using components of the CRISPR system, researchers can remove, add or alter specific DNA
sequences in the genome of higher organisms. ¢ The gene editing tool has two components — a single-
guide

RNA (sgRNA) that contains a sequence that can bind to DNA, and the Cas9 enzyme which acts as a
molecular scissor that can cleave DNA

50. Which one of the following statements is not correct?

(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 Band C viruses do not show the symptoms for many years.
Answer: b

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. (HIV also
gets transmitted via the exchange of a variety of body fluids from infected individuals, such as blood,
breast milk, semen and vaginal secretions)  The hepatitis B vaccine is the mainstay of hepatitis B
prevention. WHO recommends that all infants receive the hepatitis B vaccine as soon as possible after
birth, preferably within 24 hours. (Hence, option b is not correct) ¢ Hepatitis B is a global public health
threat and the world’s most common serious liver infection. It is up to 100 times more infectious than
the HIV/AIDS virus. ® In those people who develop symptoms from acute infection, the average time
from exposure to symptoms ranges from 2 to 12 weeks. However, most people who are infected with
the hepatitis Cvirus do not develop symptoms. Most people with chronic hepatitis C virus infection do
not have any symptoms or have general, or common symptoms such as chronic fatigue and depression.
Many people eventually develop chronic liver disease, which can range from mild to severe, including
cirrhosis (scarring of the liver) and liver cancer. Chronic liver disease in people with hepatitis C usually
happens slowly, without any signs or symptoms, over several decades



83. 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:

1. The main adyantage 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 statements given above is / are correct?

(a) 1 only

(b) 2 and 3 only

(c) 4 only

(d)1,2,3and 4

Answer: b

84. Why are dewdrops not formed on a cloudy night?

(a) Clouds absorb the radiation released from the Earth's surface.

(b) Clouds reflect back the Earth's radiation.

(c) The Earth's surface would have low temperature on cloudy nights.

(d) Clouds deflect the blowing wind to ground level.

Answer: b

91. Recently, there was a growing awareness in our country about the importance of Himalayan nettle
(Girardinia diversifolia) because it is found to be a sustainable source of

(a) anti-malarial drug

(b) blodiesel

(c) pulp for paper industry

(d) textile fibre

Answer: d

92. For the measurement/estimation of which of the following are satellite images/remote sensing data used?
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

Select the correct answer using the code given below.

(a) 1 only

(b) 2 and 3 only

(c) 3 only

(d)1,2and 3

Answer: d

For the measurement/ estimation of which of the following are satellite images/remote sensing data
used? 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 Select the correct
answer using the code given below. (a) 1 only (b) 2 and 3 only (c) 3 only (d) 1,2 and 3

¢ With the development of remote sensing from space, satellite data offers the possibility for measuring
land surface temperature over the entire globe with sufficiently high temporal resolution and with
complete spatially averaged rather than point values.  The global food supply is being monitored with
satellite imagery and the Normalized Difference Vegetation Index (NDVI). Near -infrared radiation is
being used to detect healthy vegetation in agriculture. Healthy vegetation reflects green light and
absorbs red and blue light. The green light that our eyes see is chlorophyll created by plants during
photosynthesis. Chlorophyll will reflect more light in the green and near infrared spectrum compared to
other wavelengths. This is why near infrared radiation in combination with NDVI is one of the primary
remote sensing applications in agriculture and the environment. ¢ Remote sensing from satellites can
deliver information on GHG soil emissions by estimating tropospherical, near -surface CO2 and CH4



concentrationsbased on the measurement of the intensity of the reflected sunlight in small wavelength
bands in the visible and short-wavelength IR portion of the spectrum.

94. Which of the following statements are correct about the deposits of 'methane hydrate?
1. Global warming might trigger the release of methane gas from these deposits.

2. Large deposits of 'methane hydrate' are found in Arctic Tundra and under the seafloor.

3. Methane in atmosphere oxidizes to carbon dioxide after a decade or two.

Select the correct answer using the code given below.

(a) 1and 2 only

(b) 2 and 3 only

(c)1and 3 only

(d)1,2and 3

Answer: d

95. Consider the following:

1. Carbon monoxide

2. Methane

3. Ozone

4. Sulphur dioxide

Which of the above are released into atmosphere due to the burning of crop/biomass residue?
(a) 1and 2 only

(b) 2, 3 and 4 only

(c)1and 4 'only

(d)1,2,3and 4

Answer: d

99. In India, the use of carbofuran, methyl parathion, phorate and triazophos is viewed with apprehension.
These chemicals are used as

(a) pesticides in agriculture

(b) preservatives in processed foods

(c) fruit-ripening agents

(d) moisturising agents in cosmetics

Answer: a
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