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Answer/allsoL: D

>
>

>

All kinds of matter possess mass and occupy space.

Matter can be defined as anything which has definite mass and occupies
space.

Elements consist of only one type of atom.

An atom is the smallest particle of an element that still has the same
properties of that element.

All atoms of a specific element have exactly the same chemical makeup, size,
and mass.

An element is a pure substance that cannot be broken.dewn by chemical
methods into simpler components.
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Answer/allsmL: C
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Each atom has anatomic number.

Atomic number represents the number of protons that are in the nucleus of
a single atom of that element.

There are atotal of 118 elements.

Many elements occur naturally on Earth;

However, some are created in the laboratory by scientists.
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Answer/allemL: D
Element Symbol Element Symbol

Argon Ar Calcium Ca
Arsenic As Cadmium Cd
Chlorine Cl Magnesium Mg
Chromium Cr Manganese Mn
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Answer/allsmL: A
» Some elements are named using the name of the country / scientist / colour
/ mythological character / planet.

Name Symbol Name derived from

Americium | Am | America (Country)

Europium Eu | Europe (Country)

Nobelium No |Alfred Nobel (Scientist)

[odine I Violet (Colour, Greek)
God Mercury

Mercury He (Mythologic character)

Plutonium Pu Pluto (Planet)
Neptunium | Np | Neptune (Planet)

Uranium U Uranus (planet)

» If two elements have the same first letter,
e Then the first and second letters of the name are used as symbols.
o ~The first letter is in uppercase and the second letter is in lowercase.

Element Symbol Element Symbol

Aluminium Al Hydrogen H
Barium Ba Helium He
Beryllium Be | Nickel Ni
Bismuth Bi Neon Ne
Bromine Br Silicon Si
Cobalt Co | Sulphur S

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;
tnpscmains@shankarias.in [Turn over



mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

5.

> 8o gevllmsedsst  QuUWIFHeT  BTHSST,

-

SHANKAR
. IAS ACADEMY

SINCE 2004

Best Academy for Civil Services Exam Coaching 3

aealwed  SiMEiseT, B,  Yymesr

SFHTUTH SRS, Camenseafest QUUITEHT QeummMiedhg QUDLULIBH6Tment.

. ST S
geoflod anide Bbaiurs s
S f b Am | sEwflba (B
), G Sy aby Eu | spEmmivm (sstom i)
. S0 BrmueD
RTLkad M . -
SETeT | (ondetue suesi)
peg (ENEgHS
B imastr | Eromyiulsh semnamend
S o)
. euof ] engnud
::ﬁm i Hg | sLsysr (L
agmmn o)
Lper  GLneofiual| Pu | uemlEon (Sendr)
EElquyeofiudh | Np | Emlaguy s (Bans
wyEpeoflab U | wBpremsn (Bandr)

> Q@ seNmisesn gphidleol QU GT (PG 61(PEHMSS QBTG [(BHSTEL (LHGHL Qe
s1(PHBIGEHMmaD CETHGH Seummiest GSOWIG T(PSULEHDS. Qeueurml 61(PSHILCUTS

GO IPHSH QUi 6(PSSTHALD,

I(PBUILGREDSI.

gtk B sl St

Sagpiufleaflab Al SuiL [TagenT H
(Buapfha i Ba qfailiLib He
Eiuflafiwab Be el i
(St Bl | e Ne
Yy Brmble Br il et e Si
Gamummai’ Ca E e Ar
Answer/eflenL: C

Element Latin Name Symbol

Sodium Natrium Na

Potassium Kalium K

Iron Ferrum Fe

Copper Cuprum Cu

Silver Argentum Ag

Gold Aurum Au

Mercury Hydrargyrum Hg

Lead Plumbum Pb

Tin Stannum Sn

Antimony Stibium Sb

Tungsten Wolfram w

Q@rewiLmeugl e1(pSHH SO 61(PSHIHTEHA|D

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;

tnpscmains@shankarias.in

[Turn over



mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

SHANKAR
2= |AS ACADEMY

SINCE 2004 Best Academy for Civil Services Exam Coaching 4

Bermg i Er flunh Ma
ungpei (Gofaemfl) | eoao moigdmbh | Ha
ST T (B el b K

amfib UlemioLah ]
Smiby SeEILT D Fa
Ssuehafiab eroBLetrib Sn
amimie (emiiug) @LImD Cu
&, etiom L] T T Sb
Grsueiaf] | febaf) S Glagedor_ib Ag
LiiueinL sl £ _dlunb w
Sk (Baieh) &SI Al

Answer/allewL: B
» Non-Metals
e Elements like sulphur, carbon, oxygen etc. are non-metals.
> Metalloids
e The elements which exhibit the properties of metals as well as non-
metals are called metalloids.
e Examples: Boron, Silicon, Arsenic, Germanium, Antimony, Tellurium and
Polonium.
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Answer/allemL: D
> Physical properties of Metals
e Metals are solid under normal conditions of temperature and pressure.
e All metals are shiny. The typical shine of metals is called metallic lustre.
e Metals generally have high density.
e Metals in general have high melting point and boiling point.
e Malleability: Metals can be hammered into very thin sheets.
e Eg: Aluminium is transformed into silvery foils.
e Ductility: Metals can be drawn into thin wires. Eg: Copper wires.
e Generally, metals are good conductors of heat and electricity.
e Metals are said to be sonorous. Eg: Temple bells.
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Answer/allemL: C

Metals Uses

Iron Making bridges, engine parts, iron-sheets and bars.

Copper Making electrical wires, coins and statues.

Silver and gold | Making jewels, and for decorative purposes and photography.

Mercury Used in thermometers and barometers because of its high
density and uniform expansion at different temperatures.

Aluminium Used in _electrical wires, cables and in aerospace industries.

Lead Used in automobile batteries, X-ray machines.
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Answer/allenL: B
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Elements like sulphur, carbon, oxygen etc. are non-metals.
Diamond is a form of carbon. So, it is non-metal.
Non-metals are generally not hard except diamond.
Non-metals are generally soft and have low densities.

The exception here is diamond (a form of carbon) which is the hardest

naturally occurring substance.
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Answer/allemL: C

Metals Uses

Diamond Making jewels, cutting and grinding equipments

Graphite Making pencil lead.

Sulphur Manufacturing of gun powder and vulcanization of rubber

Phosphorus | Making match boxes, rat poison

Nitrogen Manufacturing Ammonia

Chlorine Bleaching agent and in sterilising water

Hydrogen Rocket fuel; Reducing agent
Hydrogen-flame is used for cutting and welding purposes.
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Answer/allemL: C
> Physical properties of Metalloids

Metalloids are solids at room temperature.

Some metalloids, such as silicon and germanium, can act as electrical
conductors under specific conditions. Thus, they are called
semiconductors.

Silicon which is a metalloid appears lustrous, but it is neither malleable
nor ductile. So, Statement I is wrong.

It is a much poorer conductor of heat and electricity than the metals.
The physical properties of metalloids tend to be metallic. So; Statement
III is wrong.

Their chemical properties tend to be non-metallic.
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Answer/alléoL: B

Compounds Common name

Copper sulphate Blue Vitriol

Ferrous sulphate Green Vitriol

Potassium nitrate Saltpetre

Sulphuric acid Oil of Vitriol

Calcium sulphate | Gypsum

Calcium sulphate | Plaster of paris
hemi hydrate

Potassium chloride | Muriate of potash
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13. Answer/eaflsmL: A
C d Consititutent
ompounds Elements
Carbon dioxide, Carbon, Oxygen
carbon monoxide
Sulphur dioxide Sulphur, Oxygen
Methane Carbon, Hydrogen
Nitrogen dioxide | Nitrogen, Oxygen
Ammonia Nitrogen, Hydrogen
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14. Answer/eallemL: C
Water Dihydrogen
monoxide
Table salt Sodium chloride
Sugar Sucrose
Baking soda Sodium
bicarbonate
Washing soda Sodium
carbonate

Bleaching powder

Calcium oxy

chloride
Quick lime Calcium oxide
Slaked lime Calcium

hydroxide
Lime stone Calcium

carbonate
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15. Answer/eallemL: A

Consititutent
Elements

Compounds

Silica (Sand) Silicon, Oxygen
Potassium hydroxide | Potassium, Hydrogen,
(Caustic potash) Oxygen
Sodium hydroxide Sodium, Oxygen,
(Caustic soda ) Hydrogen
Copper sulphate Copper, Sulphur,
Oxygen
Zinc carbonate Zinc, Carbon, Oxygen
(Calamine)
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16. Answer/eallemL: A

Element Latin Name Symbol
Sodium | Natrium | Na
Potassium ? Kalium K
Iron | Ferrum Fe
Copper | Cuprum Cu
Silver | Argentum Ag
Gold | Aurum Au
Mercury | Hydrargyrum *‘Hﬁg—i
Lead | Plumbum Pb
Tin | Stannum Sn
'xnumony 1 Stiblum Sh
Tungsten | Wolfram \ w
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Gomqusd Gadflusd Na
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17. Answer/eallenL: B

Table 9.8 Compounds in liquid state

Consititutent
Elements

Compounds

Water Hydrogen, Oxygen
Hydrochloric acid Hydrogen, Chlorine
Nitric acid Hydrogen, Nitrogen,
Oxygen
Sulphuric acid Hydrogen, Sulphur,
Oxygen
Acetic acid Carbon, Hydrogen,
(Vinegar) Oxygen
L
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18. Answer/aflewL: A
» Alchemist Symbols
o Different materials that people used were represented by different symbols
while they tried to change less valuable metal into gold.
e That process was called alchemy.
e The men who did this work were known as alchemists.

BISIOY

Nickel ~ Arsenic Antimony Water
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19. Answer/eaflewL: D
» When a matchstick is rubbed on the sides of a matchbox, a chemical reaction
takes placeto form heat, light and smoke.
» The head of a matchstick contains potassium chlorate and antimony
trisulphide.
» The sides of the matchbox contain red phosphorus.
»..S0; both the statements are wrong.
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Answer/allemL: C

>

>

When a small amount of solid silver nitrate is mixed with sodium chloride,

e The reactants in solid state have no reaction.

When dissolving the same reactants in water in separate test tubes and mix
both the solutions,

e [t forms a white precipitate of silver chloride and sodium nitrate solution.
Thus, some chemical reactions proceed only in solution form, not in solid
form.
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Answer/allenL: B

>

>
>

The term electrolysis was introduced by Michael Faraday in the 19th
century.

The word electrolysis is a combination of two terms ‘electron’ and 1ysis’.
Electron is related to electricity and lysis means decomposition.
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Answer/eflemL: A

>

>

Metallic iron is used as a catalyst in the manufacture of ammonia using
Haber’s process.

This ammonia is the basic material for the production of urea, an important
fertiliser in agriculture.

In vanaspati ghee (dalda) preparation, finely divided nickel is used as a
catalyst.

Thus, the speed of certain reactions is influenced by the catalysts and such
reactions are called catalytic reactions.
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Camuy (Wemmuied G SWImfsHsHe0lsd 2 Geoors @Y eNenerGous LTMHMUITS
LWeTUGSSULGHME).
QHs SbGmeilum g uiessHed QuEearailed wilwr SWMUuGmHETeT SiigLiLenL L
QuTBeTS eNeMhIGHMDGI.
wyflwim eNeusmugSed e(h (LPSEHILDTEST 2 [LOMGLD.
alereroud QiU (LmedLm) Swflgsedlsd hel@ FremmesUULL  HEHH0  eNenarGous
LIHOWITS CQ&FWeLLIGEHMDS).
Qeueurm e  CGoudlalenendeiled  allemerGoausmmmiulermed  eflensules «CeisLd
LMMILGH TSI .
Aeueuems allenengen allemarGeusmmm allenerser serliLI(h&siTmet.

Answer/allewL: D

>

>
>

Apples and some fruits turn brown due to chemical reactions with oxygen
in air.

This chemical reaction is called browning.

The cells of apples, fruits and other vegetables contain an enzyme called
polyphenol oxidase or tyrosinase.

When in contact with oxygen it catalyses‘a-biochemical reaction.

The phenolic compounds present, become a brown pigment known as
melanins.

SUNeTHEpLD, Coum Hev LPRIGEHD BMIGE MeusHs LNMEG SHMHMIEL 2 66T Y &HEIQIL 60T
gou@mLd Geudlallsnerumed LU HDLOemL SleTmet.

QpHsne LPUUTSHEL eTarlumiDd. SUNleT, LOMISET WMHMID SMUSDHISeMET Clge0s6
umedliienmed p&HEACL 61 I6LEVL G ML CITHCETEV (165N 6T6TENEFMLDE QS&T6TuT(H 666D .
Qever SR 661-QASMLTUASTTEHLOUMTPS LpFIGeMeisiTen Searmelld GaijLomisenen
QLoeverfledr eTeaTlILRD LI(PLIL BMLO&eTTS MméE QFISeTmet.

Answer/allenL: B

>

When a small amount of lead nitrate in a dry test tube and heat it gently

over'a flame,

o An evolution of reddish brown coloured gas (nitrogen dioxide) is
observed with a cracking sound.

This reaction is called thermo chemical reactions or thermolysis.

@ 20fHE CETHMTS GLMUNEL Qe mBLCL 2 LiNene sT(G&HIS Qaman &L fler g

&S SHeUems Cleululiu@ssUuBD Gurg),

® ULLL 66l Q6 9 &GLD 6260 2 (Haumalamu|b, Q&burply Bip eumu Qealeflalmealemgu D
(mBLIR6 ML S &MER) Seuafdbgeond.

Q5gmawl  alenergel  Geulill  GCeufHaNeneoissm SeLeLG  CeulILEFHMGE| NN SHel

sTeaTLILI(h &l60TM6T .
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Compounds

Uses

Baking soda

Fire extinguisher, preparation of baking powder and
preparation of cakes and bread.

Quick lime

Manufacture of cement and glass.

Slaked lime

White washing of walls.

Limestone

Preparation of chalk pieces.

GEIJLOMmIS 6T

LI LI 65T & 61T

Qpmlig& GemLm

SwmausGL FrHemsailed, CUsHAMm ueaLy FUmfuNeb, C&sé,
QprLig SWMHLNeID LweTUGHMS).

&L_L Gr6GuT6uTITLDL]

SQGHIIL DMHMID S6voTesurTlg. SUIMHILN6L LWGTLGHMS).

HMlw segotssormLbLy

&aUrseaney Cledeener SliqlLGHEGL LweTU(hSMG].

Gr6T0T60ITITLDL|& & 60

SEUEUIIHSL_1q. FHWIMHEHSL LILeTL(HHMS)

26. Answer/allsmL: A

Effects of chemical changes and examples

Production of  heat | Adding/water to quicklime (calcium oxide), lot of

(exothermic reaction) heat is released to produce slaked lime (calcium
hydroxide).
Production of light When a piece of magnesium ribbon is burnt in a

flame, bright light is produced with heat

Production of sound When metals like zinc or magnesium reacts with

dilute acids hydrogen gas is produced.
It reacts with oxygen present in air to produce pop

sound

Production of pressure Some chemical reactions produce gases which

increases the pressure inside a closed container. If
the pressure level goes beyond the limit, we get the
explosion.

Eg: explosives and fireworks
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Geud) LOMMHMMIGET WHMID eIlenerT ey e

QEULILILD 2 (HeUTHED | &L L SeSoT6wIMDLL 6 (STLAWID Ybm&®R) BFengd CaIH@GLAUTDS)
aglsare] Ceulud Qeuefuul (B BHMIF &EUEOITDL 2 (heUTHME)

(ameL&lwid mamL grémE®)

eel 2_(H6UMTS6D @@ C&afan BrLmalsar &m  HeoigensT QBIGLLE &L fled
STLRLEAUTWPS SiGl 6flbg SHETUmEnd FagsfQFlub eeflenwiun

QaIlLSmSUID &BEADS

€960] 2_(IH6UITG 6D ARG, Q&eTAWILD CuTeTm &ev 2 CeLMEMIGET B&HS SHLBEOMISEmL 65T
AemaruGLOUTS DL TR  aumweme  Ceuafal(B&lermen.
DL JR6T eum 6Talled FUNQEHGLD &M CGHTEILFHTL G|
SMHMEL 2 eten YEORMIL 60T eMlement LfihE ‘LML 6T60im  pedl6mil

2 (HUTHGHAME).

3PS 2 HEUTHEL | Hlev Geudlaileneurden cLpiqUl &6V HSLPLELTPS UMW SHSHmen
2 (HEUTHESH SUG6T HMTTILLTS. S(PHSLD SNSHSLMEME]. N6UA(PSHSLD
GOUALL siatemel eIl SISSLMGL QUM H6068T C6lig SEMF).
Q6Ig GBS EDHLD, LI L T&HSEHLD Q&60T STIILTSGeU Cl6Llq.&E60Tme.
BeumemL UMHMEDEUSGSLLALM(LYG] UMW ESEET 2 (HeUTH UHs (PSHLD
gOULB @mel Qalg s s HamiGeaime. ererGel, SiH&eaTe] 62601

CaLAME)!.

27. Answer/eflsoL: B
» Rancidity of fishes and meat
e Fishes and meat containing high levels of poly unsaturated fatty acids
undergo oxidation.
e [t causes bad odour when exposed to air or light.
¢ This process is called rancidity.

> 186i1, @eDER FITHTHDLOL.SS6L
o fsTsEHD, @mMESDL HHS Slemalled UeoLigHenmeymT QMmUY SILHELRHISEMENS
Q& megoT (R erTerent.
e Qemal MMM SI6LEVG e 6T SHARCTHM aNenerd@ 2 LUl SITHTHMSHMS
QeuelleN(h&eiment. QhHsLDe SITHTHMLOGSG6L (2a15ICLITSH6D) 6TETLILI(HLD.
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Answer/ealléoL: C
Table 10.1 The types of chemical substances and their effects.

Type of

Best Academy for Civil Services Exam Coaching

X Chemical substances Effects

Pollution

Air Carbon dioxide, Carbon monoxide, Oxides of sulphur, | Acid rain, global warming,

pollution | Oxides of nitrogen, Chlorofluorocarbons, Methane etc | respiratory problems etc.

Water Waste water containing chemical substances Decrease in the quality of

pollution | Eg. Dyeing industries, Detergents, Oil spillage etc water, skin diseases etc

Land Fertilizers like urea, various pesticides, Spoilage of land, cancer,

pollution | herbicides, solid wastes, plastics etc. respiratory discases etc.

wnsUBHE uEDS wnauBsene gnuBHsd CaBltungmearser el areyser

snhm) wN&NE | Smiue am.%&aoa@ anjuslt Gonemsens(H, Feul |2udlew wenw, Lell
2EMEESHET, MBLIRE JEe@ed, GCamGun (OIS, &Fansd
yess@on snjueTsen, EGser GuneTneneal. Barampisst Gundmeney

i wnsun@ Gagileunmearsanans el afeyfy (smu ' eonear), | Hiler s010 Gemnge), Bzned
gL TR0 RearT, S&51 elsooesuny EUNETDeney Brmisar GuneTmaney

Hleo wnsLn@ wiflwn Guietm &_griuaer, | Sdsaaneed, LuSifiEDd Heud el GO Gungs,
sena&eanaedsdr Gunermeney uHmEmmiy seuns Grmise

Answer/elléoL: B

Catalyst Substance which alters the speed of a chemical reaction
Precipitate | A new insoluble substance formed in a chemical reaction
Product Substance formed in a chemical reaction

Reactant | Substance reacting in a chemical reaction.

@ Coud eenest uNer CousgHens MMM 2 FHeLDd CILIT(L 6T

Ceug) allemenr cLPeLLD 2 (HEUTEH SHMIFEOl6T HiqUNEL Ligu|d L&l
Qum(m 6

CeugleMenestuned mrHUBGLD QUIT(heT

CeugleNenestuied 2 (Heum@Ld L QuIT(,ern

alenerGeusd wmmm
aflpLig 6

elensoTL(y QI (I 61T

s1glFeNenesTuImm M

Answer/ellsoL: C
» Electrolysis of Water
e The process of breaking down of water molecules by the passage of
electric current is known as electrolysis of water.
e The electrodes are connected to a battery and current is passed until the
test tubes are filled with a particular gas.
e To confirm the gases formed, burning splint and extinguish splint are
used.

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;
tnpscmains@shankarias.in [Turn over



mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

3 SHANKAR
2= |AS ACADEMY

SINCE 2004 Best Academy for Civil Services Exam Coaching 17

e Hydrogen burns with a popping sound when a extinguish splint is
brought near the test tube.

e Oxygen burns more brightly when a burning splint is brought near the
test tube.

Figure 13.1 Electrolysis of Water

> Beoy DTamMUGSSHme0 ([ Camgemeuier 2 &allu|L 6l daNed QFIF ST6mss
Wb Qns CaTgHemest emOLILN6L QI6iu(h STL6N &H6uoI(H&H6T CQUTHSSHLILIL L 6(Ih
S6001600TTI. & & (BeneuuNed cLpsiTMIeL e@(h UG B HFLulLGHDE.

> GBijsenn QameL STILeT 60 W CaTTL e LD, TS Q&ML STTL6T &65o1(H
Ca5CHMLTHE|D QFwLURHME)!.

A\

Qe CEngmess GLOMILISET STTLIEH &6I(hSEhHL 65T QUIT(HSSLILIL (Hereness.

> D61 &6ET(HS6T 6TV 65T Q6NETISHLILL B, CHETHM6MEH GLPMLSET 62 GMIINLL
eumujeumed HiFuULL@GLD eueniy WOETEMMMMEL CFeIHSLULGHME).

> Briulul L eumyssemen il §5GFemws Qsmean®h CarfléG Cursl, CETsHames
GLMUNET SBED §5GFE AHSSHID CHSCHMGeIeTen eum] ‘LM 616N ¢Re0IU|L 68T
SI6METTEUMS [HITLD SHITEUOT (LPIG.U|LD.

> DEHHMSW RMFDU HUDLTRET UL |Geu ¢TIPLILLD €TeTUSTED, CFTHMETE GLpmuNest
2 enGem Q@HLILG MM 60T eum|Geal 6T6TLG 2 MISIITHMS).

> 60, YCeaTmqen(HEH6L Q&M GFevevlIL(BLD £65GFES CLILD LNFSTEFLLTS
sTHAMS), €THIULD 6uMy QYEHRENT UM 6T6TLIMNG Q& 2 M QFILAMS).

> Qs Cengemeruiler cpeod B, HamL JR6T WHMILD H&HERQET QUTILISSEATTE Y655
6T60TLIS| 2 MISWITHMS).

> emamL K6 LoHMILD 9,886t eumujeNsr aNHHD 2:1 Y@GLb.

> eteuiGer, GCaHCHMeeL GCesféslu@h e euQeur@m @uean(h URG el e

uMeNMGSGLD < CeoTmqeL 6(h LMIG % &E1L60 aumu] C&&issLubhHAmS)
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Answer/allemL: D

>
>
>

Water was first prepared in 1781 by an English scientist Henry Cavendish.
He discovered hydrogen gas when active metals reacted with sulphuric acid.
The hydrogen gas released was highly inflammable and burnt to form a
colourless product called water.

Water is also produced by

e The reduction of metal oxide by hydrogen,

e Burning of hydrogen in air

e Burning of hydrocarbons in air

e Respiration of plants and animals also releases water.

1781 syb syenged Qameiin) CaAeTg69, 6T6Tm SRS siMalwied  SiMepgmed B

(UPSHETUPHEOI6L HIIMHSSLILLL &)

QEwWeLHME DGS 2 CELMGRIGEMET HHSHS HLDVSGIL 60T CEFJHGLOCLNG 6MEUDL 60T UL

QeueNCumIeIms 6] &L NbHSTI.

Sleueurm QeueMGIMID smaMLJR6T eum 6TaN&ed T SH6Tend QBT &I, G606

61il&@LOCUTE HmwmHm eNenenQuTherTer Heng UG 2 ([HeUTEHGHMGI.

o 2 Coulms Y &HMIFNL MO TRET CLP6LLD @(HEGHH6V,

e HMHML MADLTRMET 6fGHH0, WMMID.- SMMHNCL MODL CITHTILIETSHEm6 61115860
epeoWLd B 2 Gaurdmng.

®  FIUJHIGET LOHMLD eNeLMIGSHMN6T &HaUTEFD eeomsed B QeueNCwHoULIGEHMS).

Answer/elléoL: A

>

Boiling point

e The boiling point of water is 100°C at one atmospheric pressure (1 atm).

e At this temperature; water boils and changes into steam.

e The boiling point.of water increases with increase in pressure.

e For example; when a pressure cooker is heated, a high pressure is built
inside it.

e The high'pressure increases the boiling point of water.

e Thus, water remains a liquid at a higher temperature (> 100°C) in the
cooker. This cooks the food faster.

Q& &Hbenev

* (b eUENGIIL 6V S(WPSHSHHL G Bilett QsmHifeney winerg 100°C g@GLd.

o @ns Qeulil HemeouNed Bmeng) Q&THSSH BHrmaNnsg LIMISMS).

* IPHBLD 3155 MEGLCUTE Bl AsTHfmen HHSHEAMSI.

° 2 FNNEUILLNS, W 9i(PHS Fwmseened (Pressure cooker) Qeuliu Hemevsnil
31$&M&GCUTE FmLOWMEN6HT 2 Gar Hs (PSHLD 2 (HEUTHDSI.

* @5 siWsswd il QarFblencoeni HHSHEHDE).

o c1e0iGeu, Geveriledt 2 enGen Hrmenig Si6le Qeuliu HemeouNgyid (100°C &@ Gloed) Slyeu
HemeouNCeoGul 2 _eiteng.

*  9HEVME, 2 e eNlenreurs FM&ESILGEHMDGI.
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33. Answer/eoflsoL: B

Table 13.1 Density of water at different

ternperature
Temperature Density
0°C 0.91 g/cc (ice)
0°C 0.97 g/cc (water)
4°C 1 glcc
>4°C <1glcc
Glan'n iElemen 2a_f44
0°C 0.91 Ai6r8® (usfdads)
0°C 0.97 &ioxE? ()
4°C 14igz.8°
>4°C < 1 Aigzs®
1657 = 1 1566

34. Answer/aflsmL: A
» Anomalous expansion of water

For the same mass of ice and of water, the volume of ice is more than
that of water.

It is an unusual physical property of water.

In the Himalayas the temperature can go down even below 0°C.

The water in the water pipes will freeze at this temperature to ice.

If the pipes are not strong they can crack, develop leaks or even burst.
This is because freezing of water will cause an expansion in the volume.

> Bfler signgryean allfleusmLey:

gwmen Hemmuleten UGS L OHMID Bilenes 61(hE&ISQAHTEMLTEL, LesN&sL 1g.uTedr
&6 o6 BifletT Hevtienemer L HHHLOTE Q(HEGSLD.

Qg Hriletr e SFTHTI6NT @UIMLNLIED LIGTIILITGLD.

@uww wsmevll UGSUNL Qeulit Hemev 0°C e Fal GOMWSESaGHLD.

Qg Qeulil Rsneouned Hijé GLomilganed o et Hij LGS 1qWITsS 2 mMBHHONEHLD.

@ g Briletr serrsienaled eNfleunsssHms JHUBSHSID.

GLMUSET aIgvaTs @eeomaill L med olflge, &86] Sievevg Geallqlil GUTETmme
6JMHUL_6VIMLD.

B 2 mmeusTeL &6 SHersiaiey HHSFILCH QHMGS SHMJEIILOMGLD.
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Answer/allemL: C

Density of pure water 1 gm/cm3

Latent heat of fusion of ice 80 calories/gor 336 J/g

Latent heat of vaporization of water | 540 calories/g or 2268 J/g

Specific heat capacity 1 cal/ (°C-g)

g Biflest SILTSHE 1 &gmbd /Q&L83

2 (IKh&SH606IT 2_6T(En6enm QeuliLd 80 &Ceomfl/&Aymd  siebe0E 336
60 / &

B gpeNwrgedlsi 2 e@pemm Qeuliud | 540 &Ceomfl /Spmd siebevg 2268
7960 / &)

S6TC6ULIL LS HMe6T 1 sGeomfl / (°C-&ymb)

Answer/allsmL: A

>

>

The freshness of fish and meat can be maintained by placing them in contact
with ice.

With its larger latent heat, ice is able to. absorb a large quantity of heat from
the fish as it melts.

Thus, food can be kept at a low temperature for an extended period of time.

Bt OMID QenmENOW LsNSLIqUNEDIET MEULILGE cLpelDd CHL (I MDEL SieumMHemmLI
ugmwif&Es (Wlgu|b.

Uet&HSL1qUTN6T 2 6MEhenm  Qeuliubd  HUH&WLME  QULUUSTL, G 2 (HGLLGCUTE)
BesrseNed(BhH 168 ey Qauliughms 2 MEh&ld QSTHHMDS).

@ gemed 2 cuielenent GenmhE Geulill Hemeoued Heioi CHID Q&L HLUCUTSTLOE LITSHISHTSS
WL &G

Answer/allemL: B

>

>

Stability

e Water is a very stable compound. It does not decompose into elements,
when heated to ordinary temperatures.

¢ However, if it is heated to 2000°C, 0.02% of water decomposes to form
hydrogen and oxygen gas.

Catalytic nature

e Water acts as a catalyst in a number of reactions.

e Perfectly dry hydrogen and chlorine gases do not react in the presence of
sunlight.

e However in the presence of traces of water, the reaction takes place with
explosion to produce hydrogen chloride.
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151606V LIL| & & 6OT6MILD S

o B @@ Memeowimesr CEFLOLD. FTHMe Qeulil HeneouNed Simg QeuliLLLGSSHIDCUTE)
31| HNMISATS Flengelsnl auhHeLenev.

o geflgmid, 2000°C Qeulin MHemev ued 0.02% Bmenig HengeousnLbH ML [Fe6dr
OMID S&EHRET UMM SHEMGI.

alleneT), &G HeTenLo:

e B uew Geud) elenecuseiled aNemenT SAWITEH CQFWIOLHHMSI.

e 2 HS MAUDLIRET WOHMID GCaTTH6T euML|&H&6T GFlw epefllufeir (LesTeilemevuTNeL
eNlenes Lifleudevdsnev.

o gaflgmid, SMgerey Hiflest (WedeNeneouNed QgL 6T eflenent LflhG I 6mamL [Fe6d
GCememrenLg & ([HSH6TTMe6IT.

Answer/allewL: D

>
>

\4

Reaction with metals

Sodium

e Sodium reacts with water to form hydrogen gas and sodium hydroxide
solution.

e Due to the heat evolved in this reaction the hydrogen gas catches fire and
burns.

e 2Na + 2H20 — 2NaOH + Hsz

Magnesium

e [t reacts with hot water and gives hydrogen and magnesium hydroxide
solution.

e Mg+ 2H2O — Mg(OH)2 + H2 1

Iron

e Many other metals react with water to form oxides and hydroxides.

e [Iron is one such metal which forms iron oxide, called rust.

Copper

e Copper does not react with water at any temperature.

e That is why it is used for making pipes and boilers

2 GevMSMmIG(EHL 6T 6)l6m 6T

GEmig WLDh:

o Gomquib HpLer eement Ufhg enamL e eurw] wHMID CEMqIID QL [ré&Eamns®
SMIFMVS §(HEHAME. Qeualemesiulled QeueNGUI(HLD CEULILISHETTEL 6MEUDL[JE60T CUITIL
LNy 8! eTfluLb.

e 2Na + 2H2O0 — 2NaOH + H»

Qu&eafflwibd:

o  QU&eTAIWID FHM HELOTEG. Q& FLmer HpLeor eNemest Lflhgl eHeUDL J&68T LDHMILD
Q&TAIWILD HADLJTEHMF[H SHNIFames & (HEME!.

e Mg+ 2HO — Mg(OH)2 + H2 1
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@@LbLy:

e U 2 GeomemiseT Bl 6T eeneTflhs W&HMEBSHET WOHMID DD JTEHENE(HEHEN6rT
2 _(IH6UMSG SH6TTM60T .

e QLD 6TETLH GGG 2 CeuMEHhISHEH6T c6tTml, Q& QB W&HME[H eTeLLIELD
Sl(HmEU 2 (HaUTEHGHME)!.

o SLLLM&E, QHTAMHFTEMEVSHET, LTRSS, SLLL&EET MHMID QITSHearhiseafled @by
LWeTUGSSULGHME).

e @(piler GOGleumer OMID U ULIGUWITET  SIGLUNIGSHED  SHFILOTEITLD-, 6TEOTM)]
SDP&ESILGHMS).

SMOIJLD:

e HMANW 6Hg GQeuliLBsncouNeyid HpL et allemeLfleudedsmev.

*  JGHEIMLSHTE Q& GLOMISET OHMID Q&THSHEVTSHET HWIMéHs LuieTL(HGEDS

Answer/allewL: D

>

>

When a watch glass containing rain water is heated, concentric rings are not
formed after evaporation of water.

Tap water, river water and well water contain dissolved solids but rainwater
and distilled water do not contain dissolved solids.

Hence concentric rings are not formed in the rain water and distilled water
after evaporation.

GLmi By, & B HMID SeodHmi B pHwenear SILLQUTIHETHmeTs Cl&Tesu(BerTere.
Q460160 , LD6MLD B HMILD euig&L gl Bifled S LIQUT(HETSH6T SmIhEH (HLILIHLEMEL.
sTaarGed, QHS B g eNwimer LNDE CUTEIENLOUI EUMETILIRIGHENET 2_(h6UTEHE 6USL6m6V.

Answer/allsmL: C

>

>

Y V.V V

Y

Apart from solids and minerals, air is also dissolved in water. Air is present
in dissolved state in all natural sources of water.

Air dissolved in water contains approximately 35.6% oxygen along with
nitrogen and carbon dioxide.

Carbon dioxide dissolved in water reacts with limestone to form calcium
bicarbonate.

Marine organisms such as snails, oysters, etc., extract calcium carbonate
from calcium bicarbonate to build their shells.

SILLQUTHENT&H6T HMID HTEHIGHSHET SNy, STHMID BileL HmhaleTeng).

MGG QUINHens B QWSTIRIGSNVID STHM SENIHSIETENS).

Bifleb empLyReNent HengHmenest ol o, &RQ6N6T SMTEHMET HHSHLOME 2_6iT6rg).

Bifled emBLIReT WOHMID &MU 6L W&HmFH SNy &wrj 35.6% HBEORYMILD
SN HGI6TeNG).

MNeiTeUHLD SRS ELSSTS Bifled STHM SMIHHHLILIGI SNUSIIDTGLD.
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> Bifled  sophg STTUETL W&EMEG  SeumeomdLL 6T efemest  UflhEH  STLSAILD
EOUSTTLUCETL ML 2 (HeUTHGHMGI.

> BhHMGSET, HLING6T CUTHTD SL6LEUMD 2 UNfEIMISET STLEWID OUSTTUCETL 1q.60(HHS)
STLAWD  STIUCaILemLL  LNfHA5HSHSH SHhseg Ced EHmer 2 (HeauTsEHS%
Q& mTe&l6aTment.

Answer/efloL: C

» The salinity of water is more in the Dead Sea.

» It is actually a salt lake as it has a single source of water and-is not
connected to the ocean.

It is landlocked and this causes the water to evaporate.

This has led to a steady increase in its degree of salinity.

Now the salinity is so high such that the marine life cannot survive in it.
This is why it is called the Dead Sea.

YV V VY

\4

gn&sLe0l60 (Dead Sea) Biflstt 2 LG G6ten0 & HSLD.

@sl 2.0y HowbHS @O JumGL.

Qg gfl SLILT QenEHH(HSSTOD  HeigHS STalLGHADSG Q& Heossmed

GLUUL (Retengmed @dlevieiten Bij speNind) o LG SeiTenouNeT Siene] FIns NSRS S

QUBEMS).

> §HoUTH SIG6 2 LILGGH6TenD Hs HHSLOMS QHLULSTEL SL60 eumd 2 uNfemisen ifed
QUTLD (LPIg UIME).

> e1601Geu HMedT, @& FTHHL6L 6T60TMI-SIMPESILGHMSI.

YV VY

Answer/allenL: B
» Sea water
o Every litre of sea water contains 35 grams of dissolved salts most
commonly known as sodium chloride (NaCl).
e Such water is called saline water. It is not suitable for drinking and is said
to be non-potable water.
» Potable water
o.~The water suitable for drinking is called potable water.
o Every litre of potable water contains 1- 2 grams of dissolved salts, mainly
common salt.
e In addition to the common salt, there are small amounts of calcium (Ca),
magnesium (Mg), potassium (K), copper (Cu) and zinc (Zn).

> &Lev By
o ealQeur@ LY &sL6L Biflepid 35 Hpmb sngmyewer 2 L eerULGD  CEmquILD
GCTen(H HENIhHSIETENS).
* 95l 2.0 B L. @& LBGEGUSDEG 2-8bFH00Ns B eTeILGHDS.
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> U®s 2855 B
o weNy MmSTUSGS SGHwrer HC LS 2.8HG i sTariL@GLD.
o  6QeuTH OILLF UM 2-856H% Hph 1 (W& HeL 2 HAnmbd FTHTIE 2 LemUWLD, SHn)hHs
Heneouleyieren M 2 LiL&HSemeTD Q&Tesun(heiTeng).
o gngmyesmr o Lumssr Cemquib GCemmengenld gealiy, HNgeney smo&fwd (Ca),
Qusefslwn (Mg), QuriLrdwd (K), smbign (Cu) womid §6s56Me (Zn) 2 LLsEsd
Bifled gHevmHaeieren.

Answer/allemL: A
» Sedimentation
e Water from lakes or rivers is collected in large sedimentation tanks.
e [t is allowed to stand undisturbed so that suspended impurities settle
down at the bottom of the tank.
» Filtration
e Water from the sedimentation tanks is then, pumped to the filtration
tanks.
e Filtration tanks contain filter beds made up of gravel, sand, pebbles,
activated charcoal and concrete.
» Sterilisation
e The filtered water is treated chemically to remove the remaining germs
or bacteria.
e Tap water, river water and well water contain dissolved solids but
rainwater and distilled water do not contain dissolved solids.

Sedimentation Tank

——e e Filtration Tank
' J Chlorination Tank
¥ 1 ] [ = :
Water from AT 1 ¢ A v Chlorine
a source s =3 f cylinder
{ = 3 2 2 > A =¥ =
Sediment Sand Charcoal Clean water

Figure 13.6 Water treatment stages

> aflpuigeurs @ sev
o oml HMID gil&aMedBHhE QUOUUEGL Brmerg Quil &evearselled Ca&f&E&sLILGRMS).
e MG sheysmer ailpLiguiF QFUIISMETS 6HSHNG AMEQNHM NG HeV6TTHATE
UL G HeneHiMISSLILGHDE!.

> augsL (h&e
e MG, aipugeys QamaisaENOGHS BImag sl HH &HomsE BCIHMLD
QeuwwiuGHmGI.

e QIS (HHED H6eV6DTl6 JMLDLILIMENS| LOGWI6D, FalpMAIGHED, HEL&F WMMID SHTTHIFIL
SI(HHG ST 6uTH|.
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> micsorewnully H&sLb
e A LOHMID UTse LTSS B&HEGUSDSMS allgsLl L LU L Brmeaig CaiH(pammsd
2 Lu(R&sUUBEDGI.
e ©mu By, pH B wHMID HewmHm B pHwemer HLLQUTHeTHmenS C&mes(heiTenes.
SLEUTIT6L, LD6MLPHIT MHMID aig &L lqul Biled L LQUTHETSHT SHeniheH (b LLS6Lm6L.

sfiipLeg eyé Hever
5 et — g BLBD SHeve GCaIGeTHnG H6065T
i y [ | +| [ &Gamisin
fonsmieafmie v : AeSieton_ii
el T p— 2
| g > .
sfiipLig ey weoe &l gmw B

uLD 13.6 B sdHafiiyd ug Heneusen

44. Answer/eallsoL: C

Pollutants Sources
Sodium sulphates and phosphates Detergents

Plastic fibres and microbeads Plastic clothing and hair, beauty and
skin products
DDT (Dichloro Diphenyl Trichloro'(Insecticides

ethane)

Nitrates and phosphates Fertilisers

Lead, Mercury, Cadmium, Chromium | Chemical, textile and leather

and Arsenic industries and leachate from open
dumping of solid waste

wreum® 4G HIG 6T

Gamquib FOCUL(R&H6T WOHMID UTEVGCUL (B&ET | Fe06m6eUS 6T

OBSLN Qevlpser LOMIL HiTT@DIUTF ST ARSLN  pevl, W, SiIPG  OHMID
Camed QUIT(h61TG6IT

DDT (oL @CemmGrym ML LN606T6L | L FHSQHTLE0IS6M

LLenp&CemmGym &G 6tT)

B Gl (B&em OHMID  LmervGUL (B&si 2_[JhIG6T

D, QuGH, sriBwb, GCymbwibd womib | Cauduwied, Keayail wOHMID  CHTEL

375601 % QG MTHIME MMV &e6lT LOMHMILD
FL_&sL06 &6
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Answer/allemL: C

>

Soft water

e When these salts are present in very small quantities in water, it is called
soft water.

e In this water, soaps or detergents form lather easily.

Hard water

e Sometimes, minerals and salts are present in water in such a large
quantity that soaps or detergents form a thick precipitate called. scum
instead of forming lather.

Temporary hardness

e Temporary hardness is due to the presence of carbonate and bicarbonate
salts of calcium and magnesium.

Permanent hardness

e It results due to the presence of chloride and sulphate salts of calcium
and magnesium.

QLo 606071y

o GMDHGMGCe 2 LIS Sennhlenen Heny BT CLOesTs] TaTHGCHMLD.

o Qg Hiiled CamiL, 9L FAREENE Y Hleneu sTeMHed HIHTUNEETT 2 (IhEUTSHESSE6ITM6I.

slq.60 Bij

e fleov Cpomseiled 2 Ui WOHMID FHTHSESN Biiled HsaaNd HMIHH(HHGWD. Qenel
HOISEGL L&6OTs ‘avsLd’ 6T6dTm. Lilgemed gmL(hSSHISeTmet.

SDSHTEOS 8 lq.6015 8 601600

o FMH&EMEOS Hlq65HGHET6ND HILEIILD, QAL&ETEWSSH6T STTUCTL HMID snUSTTLGETL
2_LIL&enmed gJoUGEmE.

BITHST 816055 63T60L0

o RIHST Slg6s1SHHEINDUITETH SHTELOFHUILD, QL&HETAWS ST GCamamyE WHMID FeoGLL
2 _LIL&6nmeL e HUGEMS) .

Answer/allenL: B

>

>

Distillation

e Temporary and permanent hardness both can be removed by the
method of distillation.

e The water obtained after distillation is called distilled water.

e It is the purest form of water.

6UIT6M6V 611955 6V

*  FMH&HMOGHHITHSHETND HMID BIHETHIG6SH HTeNOMII QIS (HFHED (LPEHMUITED
SISMMEVITLD.

o QumMmEE oL umGHSUULLTNer QuDUUEL SmUFSW B eumenev euq By eT6Tm)
SDPESILGEHMS).

e Qg sea b grilmwwmer HImGLD.
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47. Answer/ellewL: C
» Thermal pollution

Large amount of water is used for cooling purposes in thermal and
nuclear power plants and many industries.

Water used for cooling purposes is discharged back to a river or to original
water source at a raised temperature and sometimes with chemicals.
This causes rise in temperature and dissolved in water, which adversely
affects the aquatic life.

> QeuliuGHeTmeL LOMFNL 6D

Si6aT6L OMHMID Sigwy)| 6T HlemevImiGeT MHMID L6 QSTHMEFTMmeL&HMEL G6aNenL (HLd
CoHmaUsEh&8TEH Hs Slete] B LweTURSSUILGEHDSI.

Sleueurm LweTUGSFHUULL. By @@L BEH Svevg LM B SpeMIHSeNed Hserey
Qeutiublemneol|LsnIb, Hlev CeuHQLm(hemsEnL s0Ib GalaMGLOHOUILGHMDGI.

Qg Bilstt QeuliuBiencvenit SSRGS, Biled sHemphgleTen o &HReN6T SleTEnEUS
GOMEEDG, Qs6umed, Beump 2 uNflemigen GCLMELTSL LTEH&SLILH &esTmen

48. Answer/ellsoL: B
» Agricultural activities

Fertilizers, pesticides and insecticides used in agriculture can dissolve
in rainwater and flow into water. bodies.

This causes an excess of nutrients such as nitrates and phosphates as
well as toxic chemicals in'‘water bodies. It is called Eutrophication.

These substances can also be harmful to aquatic life.

» Oil spills

There are large-crude oil and natural gas reserves below the sea bed.
With the increasing exploration of crude oil in the oceans, accidents in
drilling and transporting oil have also increased.

Oil spills'.cause water pollution which is harmful to aquatic life.

The oil which remains floating on the water surface blocks sunshine,
reduces the dissolved oxygen in water and suffocates marine
organisms.

> ' elleusmuwiLd

[N [51%:21(1H]:¥: (V) LwledTU(RSH S LIL(HLD 2 _[JRIGET, L, €h 60 & HCSHIT6LEVIG6TT LOMHMILD
1L §H&QSTL0&ET enpBiled Hmihal pmisen HMID gRilesn Curestm BiHlenevseated
UMLI&l6sTM6DT.

@gesrmed, smBLCUL (&6 WHMID UTeroGUL (h&eT GueTn 2a1l' | & §5§156Cam(h &lev
&GS HeTenLASTEIL Coudll QUTBHSEDHLD BiHsmevgeailed Cajlsiiment.

Qem® WL CIMAGCHseT eleotm QuW. @emeu Byeumd o uNflaThsErsE ShG
aeneneN&55 Falglliene.
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> eTeuuTQeTTlS & &6y s el

o HL6 UREMEEHGS G QUi JeTaNELTET &&&T 6TEIG6TIL LMHMID QUIMENS 6Tifleumu|
B BULSSET 2 6iT6rT6nT.

*  &&&M c1UQETIEMUIL QUMIQISHSHTS CLI(HRIGL L&6MEL GHlmaTsen QL LILI(HeUS6TELH6V (LD
SMmME Q&Men(h QF6LEUSHE CLPEL (LD aNLISHISSHET HS\SISG6Ternso.

o ¢iuCles &H&e| By wIGUTL L gHUEGSSH, Byeump 2 uNflamseerdd ShG
aNeneneN&Hemms).

e Bilet COUILNED WGSGLD eTeuClemni il epeflenwd &HEHMEG, G, Bifled
SOIHEBHEGLD PEEVEN6T  UTENEUS GOMSHH SHL6L 2 UNfThSEhSE CLNFHS
gemmenev gOUGSSIAMS)-

Answer/allemL: D
> Reaction with non-metals
e Red hot carbon (coke) reacts with steam to produce water gas (Carbon
monoxide + Hy).
C + H2O 1000°¢ COT+ H21

> SCeunsmhIsELL 6T ailen 6ot
o Q&ehGLmerT SMjUsT (H60&f) Brmaluwjsn oNeneryflhg B eumujsney (&mFLesT
CraEmSmER + MHAMLFR6H) 2 (HeUTEGHEHMDGI.
C + HoO 1000°)¢c COT + H2 1t

Answer/alenL: D

» Swedish chemist C.W. Scheele first discovered oxygen in 1772.

» He called the gas fire air or vital life because it was found to support the
process of burning:

» Oxygen was independently discovered by the British scientist Joseph
Priestley in 1774.

» Lavoisier named oxygen. The name oxygen comes from the Greek word
‘oxygenes’ which means ‘acid producer’.

» It is'called so because early chemists thought that oxygen is necessary for
producing acids.

> Oxygen is the most abundant element on the earth by mass and the third
most abundant element after Hydrogen and Helium in the universe.

» 177280 gen® evellsr priel& Csing Ceuduweoreny C.W.afCe oi68mmes
&1L MIH &I

> @8 qilgnées gl Lfhesme Q&HmertbbLLUSSTHMI 66TmIbD, igSHWTeuSIInmeo
2 Uy 6TaarMID Si6UT SMLPSSTI.

> 9IC5 CrrsHed ML Lot siffeNweoreny Cgmall NifleroLed eTeTLeUBD 1774 91b o601
S631G) HEUNLILL L (PWHENLTEDL oY &HFR6m6us: &6l MbHST.
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> eveumi&wy eTsnild sifieNwieonen Q&MHE <4&HELeT sT6dTm QuIFIL L.

> HCr&EQLMAUND &RV 616TMTEL ‘SULB6L 2 (HeuTsHE’ 6TeTm QLITH 6.

> Wpmame Ceufulweorarjaer Sifleod SwNflés HeAQ6T JeUSIILD 6T6rsH &HHUISHTEL
SHERMIGHEG QUOALIWIT G L L LIULL G].
> LN Sif&ene| Henl 6865801901 QUTLISSER6T U &EIRMID 6260TM)I.

A\

AL IR  LHMIL  afOWHHDG JAESHUGWTE QHS AT SEHOD LTINS

CLOEITMMEUGHTSHS SHMTEETLILHLD SH6vloD Y &HER60.

51. Answer/eaflemL: A
> Physical properties of Oxygen

Oxygen is a colourless, odourless and tasteless gas.

It is a poor conductor of heat and electricity

Oxygen dissolves readily in cold water.

It is denser than air.

It can be made into liquid (liquified) at high pressure and low temperature.
It supports combustion

> oyseniimefler @uIbLWLICO LI6sorL|s 6T

Q&R HMMM, WEILLMM, SFenEUWIDM UTU].

Qeuliud mMID LO6TEMTSHmS 6TellHed,. LSS

5861 GeNiHe BfleL 2 L Nqinssd SHemyud.

SMHenM L SH6UTLOMETIS).

218% S(PHSLDd LMHMID GMMHS Caulil Henevd@ 2 L LGEHSULGLGUTE SFeunrdmsi.
83l ENIESS BlTILIHEMS.

52. Answer/eaflenL: B
» Combustibility

Oxygen'is a non-combustible gas as it does not burn on its own.

But, it'supports the combustion of other substances.

If oxygen has the capacity to burn itself, striking a match stick will be
enough to burn all the oxygen in our planet’s atmosphere.

> | eTflg60

2&ER6 HaNGH! THILLD SO ADMS)-

2460160, Q&I LM QUL 6T&eM6iT 6THlFHISHES Glememt L.

AEHERWIGG — sramsEter  SUumm 6flwb  HedTemLD A(®HSTEL BLO&)
eUaNLO6TITL 60 & HVI6TEN &Y (LD (LPeUGILD 6T 625 F&GEFS L (HGLL CUMTGILOTETISTE
ABHSGLD.
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Answer/allemL: C

>
>

>
>

Nitrogen is used for the preservation of foods.

Uses of Oxygen

e [t is used as oxy-acetylene cylinder for cutting and welding metals.

e [t is used to remove carbon impurities from steel.

e Plants and animals use oxygen from the air for respiration.

e Itis used as rocket fuel.

e It is used for artificial respiration by scuba divers, mountaineers,
astronauts, patients etc.

e Mixed with powdered charcoal it is used as explosives.

e Itis used in the synthesis of methanol and ammonia.

EMBLR6H 2 el QUIT(HL S6meTLl UMGHISTSHSL LIeTUB S MG

34,5 610122611601 LILLI6DT & 61T

o 2 CeMEMISMET QaulLebd Qeamemissald (Ceusdiqml) LWeTUGLD ) &E-HEL 1q 6060
2_(hemensefled @&l LB HmGI.

o I &HQI6Tan SMILIEH LOMenE H&HsL LIsTU(hRHME).

e  aLRIGSET DHMILD SHTUJHIGET HOTFSHDE SR 2§ HME).

o &AL B&6MNL THQAUTIHATTSHL LWETLUGRSME).

o SIPHLE0L  CLDGUOUTSHET, D6V S gmiueufser,  ellanQeua  aijj  WwHMID
ComurefsEps@s CHMEULILEL CFWMHMS &HOUTFSSL &6 LTURSMEI.

o SHHHNEL 60T Y5 R6mesT Qen6uuis Gl CalgQUT[H6T SWMHESUILGEHMDGI.

o  QGG6TEL HMID HDCFEILT SWIMHES Q& LITLGHMS).

Answer/allewL: B

>

YV V VY

vV V

Y V V V.

Y V¥V

Nitrogen is one of the most important elements.

Animals and plants need nitrogen for their growth.

All living organisms contain nitrogen.

It is an essential element present in proteins and nucleic acids which are the
‘building blocks’ of all living things.

It was first isolated from the air by Daniel Rutherford in 1772.

The name ‘nitrogen’ is derived from the Greek words ‘nitron’ and ‘gene’
meaning ‘I produce nitre’.

Nitrogen is the fourth most abundant element in the human body.

It accounts for about three percent of the mass of the human body.

It is thought to be the seventh most abundant element in the universe.
Titan, the largest moon of Saturn, has an atmosphere made up of 98%
Nitrogen.

Nitrogen occurs both in Free State and combined state.

Nitrogen exists in Free State in the atmospheric air as dinitrogen (Ng).

It is present in volcanic gases and gases evolved by burning of coal.
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MHLIRE LOSEYLD (PSHEILILDITE & 6BTILDIRIG ENh61T €R60TMIMEGLD.
STOJRIGEHLD ONLRIGSHEHLD QIaTTOUSNEG MBL IR CHmaIILGHME.
imers gl 2 uiflemuseNeyid (Lo6GH6dT 2 61TLIL.) eMBLTER60T 2 6TT6NS).
SI6THG 2 UNHleoTmISe6T Siiq LILIEHL& SL_L 6MLOLILL QUIT(h6T&enmen LG le65T&elT MMILD
Hupsaiéd sibleonmiseiled (PSS S6TDIDTS MBHL 6 2 616
177280 oyeu@ evellst BTLienLE C&HE &ML eNeLsD afCen  eTeTLIEUTTEL
WP SHETUPHeO6L HTHMN(HHE OBLFR6 NfSHESHHEHSUILLL §).
BT MBLL 6D 2 (HUTESHCMEI 6T6Tm) QUITHETUGLD MBLIREIT 61601 CUMTTEHMSLITETTS)
‘sopLCmedr’ LHMID ‘Bedr’ AW HCT&HS UTTEHMSSHMeNBHE 2 ([HeUTETHTGLD.
EOBLLIT 6TaTMTEL 6mBLIResNlesT CEFLOTEIW QUITLLTHWILD mBLCIL Y @GLD.
SEITL 60T eueuMLISIT QFMHG ACEFTL 61651 CQUIIHILI LFHEHIEHTSH ST
HGCr&6s QMAUNE ICEFTL 6T6TMITEL UMLD6Y| @Q6LeVMHE! 6T6TM] CILIT([HETLI(HLD.
LD6B1GH 2 L6016 BHTEHTSHTEUSHTSH SNHS SeTeNleL SMEULILHLD 6ol DHLTE60T @G LD.
eflg 2 Ledletr Cmgg Hemmuiled 3% Siea&@ Q&I 2 6Teng).
BLOG SIGLSHHL ULFeUeLTs ¢Lpmals QL SHL STilUBD SelloSHeaDd 6nbL[FeR6s
2 _6lT6rg).
geN&CaHTeflett  FmausECaTansEreT QUi (gemewms  Caemenmest  emLL L evfledr
QUMULILOGTITL_ 60 G H6L 98% EMBL Q6T 2 6iT6rG).
OBLIRET  Hetllgs  Hlemeoullguid LN < HafbmsE@L 6  Qeneuihgd  Hlemeouilevid
SMELILGEAMS. H65% Heneoulled MBHLIR6I I VSIS (N2) 2 6eng).
stiflemeouNedlBhg QeueMuu@BLD eumudsaliIb, HevssRlenwl 6Tflé@GLAuT(pg Qeuafum@Ld
QUM SHSATGYILD MBHL L6 2 6IT6N):

Answer/allewL: D

>

Physical properties of Nitrogen

e It is a colourless,.tasteless and odourless gas.

e It is slightly lighter than air.

e [t is slightly soluble in water.

e Nitrogen becomes a liquid at low temperature and looks like water.
e When it freezes, it becomes a white solid.

e Itis neutral to litmus like oxygen.

oL 6efler @uibLIWIEO LI6uoTLS 6l

* @& HWHD, LAMOHD, SHAILDD CUTL.

e A& sMHemD Al HMGeve| QCeo&Tearg).

o Qg Hifled AMgenGeu SemyujLb.

e 1065 GmMHE Geulilbieneouiied nBHLTR6T SlFaIdTs WMTMISME.

e uUMLILESMHEGS Q& Beorl Curew QBHEHGLD.

* 2 MDWLDAUMLDG QEUETTEHLOUITET S6TOILOLONS LOTMIHMDS).

o o &&gmeIl  GUTeLGe, MBLIYMID  OILLDerucL 6T HEHEMELS  &6oTemLOL|L 60T
SreuLL(GEHMS).
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Answer/eafléo: C
» Chemical properties of Nitrogen
» Chemical reactivity
e Nitrogen is inactive at ordinary conditions.

32

e [t combines with many elements at high temperature and pressure or in

the presence of catalyst.
» Combustion

e Nitrogen is neither combustible nor a supporter of combustion.
e So nitrogen in the air moderates the rate of combustion.

A\

enBLyRefleor GCeudlLiLeuorLs e
> Geudlailemeur
o FmgMye GLpHleneuseafed mBLIR6T alemeLflouglevsmev.
e 2uy Qaubeme, WPSSHWD SleLevgl  allemeTi Hulle  (LpsiTeflemevuned
S6UIDMIG@pL 60T eTlensrT D HMesT QST g).
> erflgev
*  MBLIREHT M6 6TfleudleLenev; LOMMID 6THHNESS Sln6uILFleugHid @eLen6v.
o ¢T6aIGeu, HTMMEVIETOT MBLTR6I 61180605 SL(BLILGSHHME)!.

Answer/allemL: C
> Uses of Nitrogen
e Liquid nitrogen is used as a refrigerant.

M

e [t provides an inert atmosphere for conducting certain chemical reactions.

e Itisused to prepare ammonia (by Haber’s process) which is then converted

into fertilizers andnitric acid.
e Nowadays it isiused as a substitute for compressed air in tyres.

e It is used for filling the space above mercury in high temperature

thermometer to reduce the evaporation of mercury.

e Many-explosives such as TNT (Trinitrotoluene), nitroglycerin, and gun

powder contain nitrogen.

e It is used for the preservation of foods, manufacturing of stainless steel,
reducing fire hazards, and as part of the gas in incandescent light bulbs.

> e0bHLyReufl6tT L6t 6l

e glyeu mBLIRET GaNjengHerl QUL Igsefled GeflenLIqwims LueTLGEHMS).

e  Ho Caudalemender HePaUSH GH CHMaUITET HSHH SH6tenld Hleveud CFIHMS).

o  oCureilwmr swrflifed (Camuy wWem) @& LwWaLUGEDG. GDUPHD CLP6VLD
SWMSSLULGLD HDCmei, 2 JrigeT SUMUNeD, enpLifls ibleod Swimilifeyib

LweTUGEMS).
o QA& eurssmIGafeT Lwjseiled Hyiuiu@Gams.
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e  Qeutubhlemevinrefeailed 2 emen UTHIFD PONUITEHTOLOD HHES LUTHIFSSHNG CLogyleen
QeupMILemg BITLILI MBLFER60T LwleTL(hHMEI.

* LieuaNgLomest Qeulg QUITHETSEMTEIL TNT (LemngempLlGrmQLm svieNedn),
snpLCor&lefafler WOHMID SULTES Qg d(HHE WHUIENEU MBLTRM6IS Q&Tes(h
SWMH&SLILG E6dTmeoT .

e 2 U UQAUT[HETHMETL USLULGSSHIFHD, SHGUINGESTH Q@Y SWMHEH, § alusgl
Gurmertm  CUIMTUSGIGMETS  GOMDHHL, CeuliusHermed  eaflBD  N6MSHE 6l
GumetmeumMIeL emBLTER68T LILIHTL(HSMGI.

Answer/allemL: A

>

YV VY VYV \4

\4

YV VvV

Nitrogen gets circulated in the air, soil and living things as the element itself
or in the form of its compounds.

Just as there is a circulation of carbon in nature so also-there is a circulation
of nitrogen.

It is essential for the proper growth of all plants:

The plants cannot make use of the elemental nitrogen from the air.

The plants require soluble compounds of nitrogen.

Thus, plants depend on other processes to-supply them with nitrates.

Any process that converts nitrogen in the air into a useful nitrogen compound
is called nitrogen fixation.

Fixation of nitrogen is carried out both naturally and by man.

STHmI, e WMHMID 2 uNfleThiGeNsr QLIS BLIRET Sl HaneouNCeom i6L6E)
GawrsGeur QSMLJhH HLHMHEUN 2 6Teng).

sTeleUTm) @QUIMENEHUTCL HMjLI6T &OME 2 a1enGCHT g CUTELCRI EMBLTRENT GFLPMHAULD
2 _6eng).

Q5 HTUTRIGaNT, (EODWITET  UMJEHNEG AUAWDLTHDG. STHHEL 2 6TeTSH6TD
EMBHL QM6 STeunmigen Ghlg WImsl LsTUGSS @uieong).

SeuHMHG&-Hifled sempud enpLFeR6r CHILRIGSHT CHeneuliL(h&eTment.

cieGel, HhEEGHEG MBLCIL(RHEHmaT alphiSH&EIalgll LGN CFUWIE(DEDDEENT
STURIGET FTIHEGI6TT6r6nT.

@euaurm SrMMIEL 2_6TaT 6nHL[JE6M6sT MBL[R65T CFIOMIGETS LDMTOHMILD (LPMMD 6MBHL 60T
BenevHMISSLD eTeTLILIGLD.

QUIDen&UNCeLGI smBL IR  HeneohmSsLLGaUCHTEH LGN QFLMHMSIITSHELD
emBLTReme Hlenev HMIGFH @UievILd

Answer/efleoL: C

>

>

Carbon dioxide is a chemical compound in which one carbon and two
oxygen atoms are bonded together.
It is a gas at room temperature.
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It is represented by the formula COas. It is found in the earth’s atmosphere
and it sends back the solar energy which is reflected by the surface of the
earth, to make it possible for living organisms to survive.

When carbon dioxide accumulates more in the atmosphere it produces
harmful effects.

Carbon dioxide is present in air to the extent of about 0.03% by volume.

It is evolved by the plants and animals during respiration and is produced
during fermentation reactions.

SITTLIE 0L P& 62(h SHMILIEHT HMID QU6 (h &5 R60 HEIHSHETT6D L6n6uushaLILIL L
Ceud&GaoLb.

siom  Qeuliuflemeouled @& eumwjeuns 2 etengl. @& CO2 6T6dIm UMM L 6D
G&M&SULGEHMDE).

YLOluTes eueNeiieogSled @& smeiLGHMSI.

LBwimed Ul sigmiiuiul L Gilw ymmeneo Wan(hd LUhleECs ismilil, o uNflemigen
yeuNev eumpd CHemauwimen GeuliLbheneoemnl Q& QIPhIGHMS)I.

SYEVIITED, EUGTNLOETIIL CUGHSHED SMTLIEH DL EHMEFIq.601 o6y NGeD HHSHEGL QUG
318 uev Swi eeneneysenen LGS SHHMS)

LLLOWUN6ET uaMLD6TITL e0&H6L SHTTLIEH L Pp&Hm&® cumuy 0.03% 2 ¢iteng).

STaIJhIGET WMHMID NVRIGSH6T FHUTHHHlTCUNHID, CQBTHESHL H&LDeSaNeTCLTSILD
gl QeuauiL_LuGHDS).

Answer/elléoL: A

>

Physical properties of Carbon dioxide

e Carbon dioxide is a colourless and odourless gas.

e Itis heavier than air.

e [t does not support combustion.

e Itis fairly soluble in water and turns blue litmus slightly red. So it is acidic
in nature.

e [t can easily be liquified under high pressure and can be solidified.

e This-solid form of CO2 is called dry ice which undergoes sublimation.

SITILIET 60 4,&H6mEFL 1q 60T QUIMLNUIED LI6TOTLIS 6T

*  BMU6T 60l P&HMEF[H €@ HMMM OHMID OETILDMHM QUTU.

e Qg sMHMM L SHEUILDTETIE).

* Qg afliums 5 HsaMg).

o A& Henewifled s SmILSFalquwig WHMID Heo Sl emerv FHMI Heaull KOs
LIHNIHDGI. 611Gl @& SiNeLH H6iTenLD CHTETIL G).

° Q8 G AWPSHHI6T S eTeMHL HeUOTSHSLILL LMD LOHMILD HLLILEGESLILL EOMLD.

e CO2 @nBs &SLbmerr eugeud 260 UGS 660N  HOWSSILGEDS, @&
LUSRIGLONSHEL 2 L LIL Falqli).
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Answer/eafléo: C
> Uses of Carbon dioxide

COz2 is used to prepare soft drinks or aerated drinks.

It is used in fire extinguishers

It is used in the manufacturing of sodium carbonate by Solvay process.
Solid carbon dioxide, called as dry ice is used as a coolant. The gas is so
cold that moisture in the air condenses on it, creating a dense fog which
is used in stage shows and movie effects.

It is used along with ammonia in the manufacture of fertilizers like-urea.
CO2 can be used in the preservation of food grains, fruits etc.

> SMIL6H DL 34&MEL1q.60T LILITLIT(H & 61T

Quoedt LIT6OT RIS 61T VAV SMHMLL UL L LUT6TTRISGET ~  SWIM&s CO2
LWeTUGSSULGHME).

85 S MGG &@HeNgefled LLsTURSSLULGE DS

gmeoGe Q&W6L(LPmM eLpevLd G&mg uwiLb STIUGeoTL SWmilULed Qg
LWeTUGSSULGHME).

2 6ui U6l 6TeaTLIL(BLD S SMILIEHT 60 P &HMEF(H GaflehLlqwimsl LeTUGSSULGHME).
eumy gD Geflgrs Q@LUsTed STmHMIEL 2 6Ten FILIUSLD UG6iT B8 @BRGHDSE,
Qg @0 SLiHs cp@Guailomw 2 HBuTsEGEDS, Q& Gl HePFHGT WLMHMID
SengluL eNenereyseaned LLTUGSSLLGEHMDS).

@& wflwm GuIeTm 2 Jhi&eT SWFUNed SIbGmsiume|L 6 LWsTUGSSUILUGEDS).
o_qui6) SeNLmIGET, LLpmIGeT-GCuTarmealhenmil usLLGSsS CO2 LaTLGSSUILGHDS).

Answer/allsoL: D

» John Dalton provided a basic theory about the nature of matter.

» He proposed a model of atom known as Dalton’s atomic theory in 1808
based on his‘experiments.

» The main postulates of Dalton’s atomic theory are:

All the matters are made up of extremely small particles called atoms
(Greek philosopher Democritus used the same name for the smallest
indivisible particles).

Atoms of the same element are identical in all aspects (size, shape, mass
and properties).

Atoms of different elements have different sizes and masses, and possess
different properties.

Atoms can neither be created nor be destroyed. i.e., atom is indestructible.
Atoms of different elements may combine with each other in a fixed simple
ratio to form molecules.

An atom is the smallest particle of matter that takes part in a chemical
reaction.
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> @6 LMeLL 68T QUT(hefedt Heitemid UMM SliqLiLenL & CHTLLMLenL 6ULDMIS6TTI.

> 1808 gy oy6trged LmebLsiflett Qigmmid CamLum® sTariu@Gh SigmieNst wriflenul el

H601G| CENHMmeuISHailedl SliqLLenLuNed (PETELDTLAHSM.

> LmeoLefledr Sl CHMLLIML I 651 (PSHAIW Blemeolium(Bsei:

QUIT(HET&HETENETH G NTMSHSH6T 6TTLILED &F O GIFHET&HaTeL yereneu (HCr&Hs
&5glUEpTesll QLCLSHLaY 9CH Quwsny SOW Nf&S (PKUITEH HISETEHELEHS
LwiesTu(h & Serriy) .

@0y HaNGHET UGS TeLELM LTSI (Si6e6y, 6euigeud, Henm HMID
uetoT&6T) Gy LrHFwng QHEGLD.

QeucuGaim SelmGHaNET SEDIGHET  CeuclGaIN  SIeME|&HET DMMID - LIGHIIL|SHn6r
Q& megor(HerTerent,

S SEHMET 2 (HaUTHESGCUT SPSHCOUT (PIQUITS|. HSTOUFHI, ST AHHUITSHS).
QeucuGam HesNmiseiler SiEDIGHSHET @ Hemeowimsn estafiul NHHSHL R6OTMIL 65T
60TM)| Q6NETHG] CLOEVEFaMISHEMENT 2_(HEUTESHEVILD.

(b Y 6T60TLIG| (B CeudlaNenemuiled LRICHNHGD OSFHMNIL SIS Y GLD.

63. Answer/eallenL: B
> Properties of Cathode rays:

Cathode rays travel in straight line from cathode towards anode.
Cathode rays are made up of material particles which have mass and
kinetic energy.

Cathode rays are deflected by both electric and magnetic fields.

They are negatively charged particles.

The nature of the eathode rays does not depend on the nature of the gas
filled inside the tube or the cathode used.

> 85CeML s4iseaflett LTl s6:

CasCaTlh sHT&HeT e1lhest (Peneoruled  QBHHICHI6HT  (Pemsotemil  CHTHES
CrICaHMLIq60 LILI6wNES6Tmest.

CaHCHT(H SIS FIGETHENTEL 2 (HUTEHSLILLL emel.cTeo1Gal Hemm WOMID Quiss
SHMEmeL QUOMI Qb SH&H6TMme6nT.

CasGanlhy &HT&HeT 618G 6T  Gemenl QUDHMI2 6TenGmed  LOGTLLD  MHMILD
SITH&LIL|eVMISATTEL660 & ELI(H S 6T M6 .

SIM6U CTHIDEMHMUITE FMTR QEFUILILILL L. HIS6TSH6T.

Ca5Canlh adjsaner Heotend GLOMUler 2 enGem HFUULLLL eUTU|ON6T &63TenLDEmUI
EMbHHG Sl6L6V.
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Answer/allewL: D
» Limitations of Dalton’s Atomic Theory
e Atom is no longer considered as the smallest indivisible particle.
e Atoms of the same element have different masses (Isotopes).
e Atoms of the different elements may have same masses (Isobars).
e Substances made up of same kind of atoms may have different properties

(Ex. Coal, Graphite and Diamond are made up of carbon atoms but they
differ in their properties).

> LmeOL6vfl6tT 216u0)I& Co&HMLLITL G637 eUIFLDL|S 61T

o  gginel Nfl&s (Piguimsd AMW HISET 616TM| H(HS (LPIGUITS).

¢  Cy galngHer SiaEISSHT QeucuCaim Henmaamens Qg TeuBererne (CeTCLMLILSET).

o QeusuGeaum) SesflLDMmIG 66T S|600)|& & 61T Gy S| 500)] Hemmeni
Q&mevorL (herernent (RCFTUMT&6N).

e G QMBI ESHSHETEL  heol  QUIIHL &6  GeueiGeum  LITIL&Semend
Q&6 (F&&He0MD  (61.85M. HLSSH, SO .enuUl OHMID NeUJD WHUIEHEU  SITLIEHT
SITDSHSHETED Y608 636D Siened uDN6sT LeTuTLSeMNed CoumiLIB&edTmen).

Answer/allemL: A
> Properties of Neutrons
e Neutron carries no charge.
e It is a neutral particle.
e It has mass equal to that of a proton, that is 1.6 x 10-24 grams.

> Bl gmersefledr LIeuoTL &6l
e HUL NTETLOETTSHEMLOUIMM SISH6N.
* Q8 @0 BEHm Hiser.
o A8 @0 UCITLLI®ISE &Lt Hlenm QamanLgl, igmaug 1.6 x 10-24 Symibd.

Answer/allsmL: C

» The presence of positively charged particles in the atom has been
precisely predicted by Goldstein based on the conception that the atom
being electrically neutral in nature, should necessarily possess positively
charged particles to balance the negatively charged electrons.

» In the year 1932, James Chadwick discovered another fundamental
particle, called neutron.

» The proper position of the particles in an atom was clear only after,
Rutherford described the structure of atom

» Electron was discovered by J.J. Thomson.
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SigmIeunesrg) HHHmeLs SHesTenid 2 L WiG]. SGTIOT6D (TS OGN L LD CEHTETIL SHI&H6NTSH6I
AGLUUSTEL SMHmMME FLO6T CFIIL ICH Slemailevmer CHIFLOCTETL L LD CGT6IIIL. &I&6NT&6l
A58 Couaui(HLd 61631 CHTELL6rVIe 63T &(HH6TTIT
1932 ogyid speuiged, Ggberv &TLaild HULL e serluGd LMHEAOTH g LUl G
§IH6m6ns SR SHST.
1932441 gyetoi(p Cgbev FMialé WHAMTI g LLmL SSHIS6TerT Bl JTenss 86wl
Mg $amy. Sgmiedled Ml nrerseiler semwallmsl updiu Cgafleumsr elessHms
HSICUTIR H6MTH eISHESTaTEnSHUNEL GDILNL (BermenTiy.
sTeLSL_TemenT GG HMDF6T SH6vu(hLg.SSMI.

Answer/allewL: D

>

>

J.J. Thomson, an English scientist, proposed the famous.atom model in the
year 1904, just after the discovery of electrons.

Thomson proposed that the shape of an atom resembles a sphere having a
radius of the order of 10-10 m.

The positively charged particles are uniformly distributed with electrons
arranged in such a manner that the atom is electrically neutral.
Thomson’s atom model was also called-as.the plum pudding model or the
watermelon model.

The embedded electrons resembled the seed of watermelon while the
watermelon’s red mass represented the positive charge distribution.

The plum pudding atomic theory assumed that the mass of an atom is
uniformly distributed all overthe atom.

6TV NMetT&elent  San(FLGLLSGL Mm@ CR. CR. &MbFsT 6aim Qmeonhs BTG
siNeied siMep) 19041 gL 6318 NS QSTETESHEmIL CleueNuLLIT.

sMb&eT e Sigmeler augeud 10-10 15 euflemsulest b Q&ML @ CoHMTeNSHmS
@5 MHSEMG] 616 (PETCIDTABST].

STHIILOIG (-~ GeMDU|eNL I GIG6T&HeT  CHILO6T  &emWEnL W  CaHTaHH  LenShl
SmevorLILI(h &edTme6ut .

QgmbFeNer oyl LIHHF Membd LLlighi DML SI6LeVG HLFewN TSI  eT6TMID
SIDNESLLLL ).

ST FENL  LPSHITNMGHET CTHINCITHFMIDUIEDLUI (TS JTEISEMTHE|D  Silevl6iten
ey  Hp  FoHUUGHWTETE — Chiler — &smwwjemL il  LCITLLT6r&anTgHe]LD
&(HSLILH S 6TMmedT.

Ggyd, oigmielle HOOWTearg Sy PG FoLIsL  UFENUNGUUSTSS
SHSLILILL ).
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Answer/allewL: B

>

>
>

A\

According to Rutherford, an atom consists of subatomic particles namely,
proton, electron and neutrons.

Protons and neutrons are found at the centre of an atom, called nucleus.
Electrons are revolving around the nucleus in a circular path, called orbits
or shells.

An atom has a number of orbits and each orbit has electrons.

The electrons revolving in the outermost orbit are called valence electrons.
The arrangement of electrons in the orbits is known as electronic
configuration.

Atoms of all the elements will tend to have a stable electroniciconfiguration,
that is, they will tend to have either two electrons (known as duplet) or eight
electrons (known as octet) in their outermost orbit.

CHHICUMTIQ 60  FaMMILILIG  Slgmlemend LGHTLL M6, 6Teu&L e, Hull nmesr GuUT6TM
915001580 M) SHEMETL QUM METENS).

Bupsefiev eeriu@GLD g wwiGHed LUECTTLLMeT&HeT WMMID Byl Jrerser
SmewotLILI(h &edTme6ut.

SleummIeT UCHTLL MeiT&elT MmMID HULL [TeirseiT. emmieafeit GEHUNEL 2 66 2 L &[5 a6
SmesorLIL(h &ledTmeut .

(TOLSLITTEITSH6T 2 L &(Hemed Ul L Lumengulled ammleumEeimenr. @Qhg Ul L LIUTmG
‘G 9i6LeVG| 6TOLSL 6T Fa® sTTLILGEME)

(5 SITVIUTEIH] 6260TM)]| H6LEVG| AHSDE& GLOMLIL L 6TELSL N6 Forl_lq.606uT8 CEHMETuI(H6Tenn).
SeUMM6HT  HMLE  TLSLINET  Fal lged 2 616 6T IMetTHECeM  ‘@emetar  Slmedt
6TOVSL_T6aTS6T 6TeLIL(hEGTMeTT. Q&8 ‘QenauHmsit Fa( sTeaLILGHMSI.

VSN  Fa(B&H6MN6D ~ 2 66  6TeLSHL_[T6ITHATNGT €R(HRISEMLDE  ‘6TOLSL [T  Sl6mLOLIL’

eTeoTLILI(RLD.

Answer/allen: B

lable 12.2 Valency of atoms

Molecule Element  Valency
Hydrogen chloride {(HCL) Chlorine i
Water (H,O) Oxygen 2
Ammonia (NH,) ] Mitrogen 3
Methane (CH,) Carbon -+

enam’ 7eebT &Gemmrfigbr 1
&Gamenns (HCI)

i (H,0) Shbiflsgedt 2
s1bCGoneofium (NH;) | emmbL megedr 3
B&CaetT (CH,) SMILIEHT 4
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Answer/eafléo: C

» Atoms of all metals will have 1 to 3 electrons in their outermost orbit.

» By loosing these electrons they will have stable electronic configuration.

» So, they lose them to other atoms in a chemical reaction and become
positively charged.

» Such atoms which donate electrons are said to have positive valency.

» Example, sodium atom (Atomic number: 11) has one electron in its outermost
orbit and in order to have stability it loses one electron and becomes positively
charged. Thus, sodium has positive valency.

> Hmeiidal lged 1 (WGHeL 3 TeL&HLIMeiT&HmenLl Qubmisitenenr. CoudlaNeneoruNedr CLTE Qs
SIG&HET HlMeLSHSH HETMWMIIL QUNIOISDHSTEH €R60TM VLG AHSDES GCLOHUL L
sTLSL_TTesTSHeneT @Uph& ChiyLO6oT&H6mLDeMUILICLIM)I &S 6DTm60T.

> eeiGeu, QeluamsseT ‘Chiwenm Qeneudmsir’ (Positive” Valency) Qs emeu
sTeTLIL(hHletTmesT Qh& 6TLHL_[TeTHemen @IPLILIGES CLHEVLD  Sleme Hlemeviment  LOI6oT6o6m)
2_6MTEM6MLO6MEUS QST6TOILG. (IHEGLD.

> 2 Greions, Gemglild Sigieunerg GCeudaNeneruer CUTE &§6g QenUIMEST Fol lq6D
2 ¢lfem 62(Ih 6TLSHL_Memen @QIOhGH ChHiDeiTHMMILIL QUMIKHTMEI. 6TeorGeu GaFmiqUID
Chiwenm QeneSmeness C&MHuL &T@GLD

Answer/allenL: B

» All non-metals will have 3 to/7 electrons in the outermost orbit of their atoms.

» In order to attain stable electronic configuration, they need few electrons.

» They accept these electrons from other atoms in a chemical reaction and
become negatively charged.

» These atoms which accept electrons are said to have negative valency.

» For example, chlorine atom (Atomic number: 17) has seven electrons in its
outermost orbit. By gaining one electron it attains stable electronic
configuration, like inert gas electronic configuration. Thus, chlorine has
negative valency.

> oICeons SIS SeunMistt  QenEHMiTFal 1960 4 (PFHL 7 6TLSHLJTEITSHmeNL
Qummyerenesr. CeudHaNeneruierGung @elalanisaen Henevdsseimeninamiill QUMIISMHETS
6N VLG SIBHMEG CLOMUL L. 6TLSL_[T6ITHEMET JMHM) 6THILOGTTSHEMLOMUIL CLIMIF6TM 6D

> eeiGeu  @QeleuamisseT  stHIwem  Qenewmgmenr’ (Negative Valency) Qs&mesoemeu
eIl HeTmeT. 2 GMyeuions, @GGenmiler Signeuned  CoudHaNsneruerGurg
TS Tem6T MM THIN6HT  GHmemIl CQUMIEETDSHI. 6T601Cel, GCenmhlest THIDEHM
Q@SS CSTEUIIL HTGLD.
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Answer/allemL: C

>

>

Law of conservation of mass

e The law of conservation of mass which relates the mass of the reactants
and products during the chemical change was stated by a French chemist
Lavoisier in 1774.

e [t states that during any chemical change, the total mass of the products
is equal to the total mass of the reactants.

e In other words the law of conservation of mass means that mass/can
neither be created nor be destroyed during any chemical reaction!

e This law is also known as Law of indestructibility of mass.

Beovm sfelsrenn el

o 17748 bseuE eveumi&wy eeoim NAJepE CeudHuwieomemy e CoudeNsneo
Bspwturg  allmauGaur@mer  OHMID  aleerallmaraur e S &luleummles
HevmaEnsHE @enL Cuiwimsn Q ML jLemer UMME FaDleorTi.

°  QéuaNdliug ‘@ Coufalmer HHLCUTEH 2 HATGLD alleneralsner QLT eTerei
Qrgg Menmiimerg elleneru® QUTGengafer QLTSS HenmsEGHE FLow”.

o Cugd “@m GCeudlaNeneuilest cpeold HenMemt W&H&CouT, JANSSCEUT (DIGUITSH”
sTeureld  QUT(ReTITemD T Nl FEamIEMmE. HeoTL, QeuandHenwt Henm
SipleNeend e sTerliLBLD.

Answer/allsmL: A

>

>

Law of constant proportions was proposed by the scientist Joseph Proust in
1779.

He states that in a pure chemical compound the elements are always
present in definite proportions by mass.

He observed all'the compounds with two or more elements and noticed that
each of such compounds had the same elements in same proportions,
irrespective‘of where the compound came from or who prepared it.

For example, water obtained from different sources like rain, well, sea, and
river,will always consist of the same two elements hydrogen and oxygen, in
the.ratio 1:8 by mass.

Similarly, the mode of preparation of compounds may be different but their
composition will never change.

It will be in a fixed ratio.

Hence, this law is also known as ‘Law of definite proportions’.

Cgmell LIQpenervL eT6iTm SiMleTlwted SiMepT 1779y @ wrmre&g aNdenuissa M.
Seufletsammiiitg  “aim&E CuHulL  SelLRSMGHUNLL  HannalHssoHed
6TMEnEHS S CEFILDSMSH2_(HeUTEHGEesTment. "
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2 MMICHTES, iened (TR HHEG QUDULLLTEILD, WM AenGS SWM] QFUISTID, Slemel

RCIaN&HSHHL &ellmGmenLl QUMMIETETE 616018 S6vurL_MibSi.

> 2 GNI6IONS, LeDGeUM) CLOELMISETE DMLY, Hewiml, HL6O, Hmi HweumDed(bHE HTD
BenyueummTeId SiFevieTen emamL Jge oM éARefer Henm eQumpgId 1 : 8
61 MNHGHHL QEEHGLD. QCHCUTL ueLCoum Cegwmseafst WML  (PpHM

LOTMIULLTeYILD,

Answer/allemL: A

Table 14.1 Organic acids and their sources

Name of the Acid Source

Citric acid

Lemon

Lactic acid

Sour milk

Oxalic acid Tomato
Acetic acid Vinegar
Malic acid Apple
Tartaric acid Tamarind
CRLUE =T SRR
SublengEleir Ewnwny 2_esoreICILI(THET
' oot 24765
e0mebla & S4ble0LD SHuiT
24580 Sufiold JE—
21l 105 2ublelD eflentla
Lomedld @ubleolh aplnlsir
LriLniflé @asleob Larfl

Answer/ellénL: C

»> Physical properties of Acids

Acids are sour in taste.

sleummigyiernen  Gevllomiseafest  @6mIL  WIDOMH. emed GOINLL
aN&GSHSHeLHMTATQHEGLD. 6Te01Gal, QhHaNd wroTalHs el seariubGHmE.

They-are corrosive in nature. Strong acids can spoil substances like
human skin, clothes and paper.

Generally acids exist in liquid state but few acids exist in solid state as

well. E.g. Benzoic acid

Acids are colourless.

Acids change the colour of the indicators. Blue litmus paper turns red and

methyl orange turns pink when treated with acids.
They are soluble in water.

Solutions of acids conduct electricity due to ionisation in water.

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;

tnpscmains@shankarias.in

[Turn over


mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

3 SHANKAR
2= |AS ACADEMY

SINCE 2004 Best Academy for Civil Services Exam Coaching 43

> sifleomseaflet @uibLiluiey LI6sorL|s6i

IIOGLMIGET LeMNLILFFHeM6U QSTEToTL_6M6.

SILHILMIGENT HMLDMHMEME.

SIOOMIGET GG HeiTnd  QBMEILneU. GCOEYID, 6UETEHLDITET  HLOELRIG6N
e aHafler CHTeL, Gl6un MHMID STHSHSHMSLILITSSSTM6D.

Qumgleuns  sibleom&er  lgeu  Hemeouled  SmeLLBHD.  (BHFL  iLbleLMmIGEN
SlevoblemeouNgyId 2 efener. 61.&M. CuUeTEmuNS Siblevid.

SILOGLRIGST, HMRISTL g &6rTl6oT Hm&mg LOMMHMIE6OTM6T . fFev e0IL-1D6rY
STEnenAlaUILTSE|D, QDGHHE TEhd HMTFMELFQILILITSELD LOMMHM)SH60TM6uT.
SiLBeOMmISET BIfl6L H6TTE SHenEH6TTMEDT.

Sibleonigefler (7 samrged NTFMHMSHS SHLSHEMGI.

76. Answer/allsmL: C
» Uses of Acids

Hydrochloric acid present in our stomach helps in the digestion of food
materials.

Vinegar (acetic acid) is used to preserve food materials.

Benzoic acid is also used to preserve food materials like pickles.

Sodium or potassium salts of higher fatty acids are used to make washing
and bathing soaps.

Sulphuric acid is called the king of chemicals. It is an effective
dehydrating agent. It is tised in various industries to make detergents,
paints, fertilizers and many more chemicals.

Hydrochloric acid, nitric acid and sulphuric acid are important laboratory
reagents.

> sflevmisefler LwerUm® &6

DL CInGGenilé iLhlevld 2 cure Ll QUTHLSemen BrNss 2 &6 &ms.

N6 & (S 196 SiLblevld) 2 wreyLll QUIT(HL SM6NL LTGISTSHSL LWGTLGE M.
2aiM|GML GUTETM 2 60T LICLT(HeM&H6T QS (RLUCUTSTON QHSHS ClueTEmuils SiheuLD
LWETU(GSSULGHME

@eMed GEMUILSET OHMID Fe0MEUCETLILSGST SIIMH &S 2 WIFQBTPUIL SiLeVRISe 6o
Gemquid 2 LIL&H6T SI606VG QUL L THAIWID 2 LIL&eT LilesTLG &lestment.

gl il gifbleod  CeudluUMTBeNGaflesT SITFesT 6T60TM DN SHSLILGEADS. Q)
N&EOMHS BIHEALTSEEFQFLOLLGADS. Q& LLGIM QIMSIITET Feusned CETLILGST,
QUGTITEWILILL § & &6l (QUUNGTTL&61T), 2 NRIGET MHMID Lew CeuUQUITheTseT SUIMil&HELD
QamAmETemev&aned LGTLGSSLILGEMS.

mamLCrm@GGemiflé ifleuld, mpLflé Siflevld MHMID FOLNULRE Siflevid CUTETMENE
(WPSHEWILDTET YUIISS SMTENSOTTES Cl&WeLLIH 66T,
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Answer/allewL: B

>
>
>

Soaps are slippery due to the presence of ‘base’.

Bases are chemical substances that are corrosive and bitter in taste.

A lot of bleaches, soaps, detergents, toothpaste, etc., contain bases. In
contrast to acids which release hydrogen ions in water, bases release
hydroxide ions in water.

Thus, the chemical substances that release hydroxide ions when dissolved in
water are called as bases.

Examples: Sodium hydroxide (NaOH) and Potassium hydroxide (KOH):

Gemiyseilest  QUPIPLILSSH6TMDEGHS SMJEID  HUMHMIIETATSTIRISET PhGSLD. @emeu
Comedled LILLTeL SflSHGLD SHETEHLOMIIUILD, SHEFLILIEFSneUMIIU|LD C&TEITL 636U,
LIGOQUEMSILITEN  CleuEpLILIT6T&6T, GEMUILSET, FLMEUGETLILISHET, WHLMESET LOMHMID L6
QUTHEM&ET SMPRISMeNS Cl&meson(heTerent.

SiLbleumIgeT Bifled Hemhgl snamL TR Siwef&amens s kEaImeT. QHMEG LIMTS, STIHIS6T
BfleL &HEDIHE MOADLJTEHME (D HUIETHEN6NTE S (T SH6ITM6I .

steaGey, Bileb emamlgréams®h  SiweNsamenggraucder  CeuHLUQUTHETSH6T  QUTSIOUTS
SMIRIG6T 61631 HMPSHLILGH 6. 1BSHHSSTLB: Comguwid smaml gréams@® (NaOH)
WwoHmIb QuILLrélwib enaml gréms®h (KOH)

Answer/allewL: D

Tl'able 14.3 Difference between acids and bases

They produce H* ions
in water.

They produce OH-
ions in water.

They are sour in taste.

They are bitter in taste.

Few acids are in solid
state.

Most of the bases are
in solid state.

Acids turn blue litmus

Bases turn red litmus

paper red. paper blue.

il auemenor 14.3 s1dlenrhisensEin

SMTRSEHSGLD 2_6Tem GeumLinch

Seweu fhifled H Bemeu [Fifleo OH-
suenflsemand anLenflEemend
Beman el seman | Bemel SaILE Senal
9 EmL_WIEmel 9 EWLILIEDEL.
Hleo sudleorhidsit GILITRLDLITETEDT
Sl blemeoulled SMIaIEET Sl Hleneouiled
subleonusaT He0 60l 1061 | SHMIThIEET e’y
Sitemar HeILns a0l 1060 gmemer Reolona
LM mjeledTm 60T Lo m)jEledTmeoT.
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Answer/allemL: C

>

Uses of Bases

¢ Potassium hydroxide is used to make bathing soaps.

e Sodium hydroxide is used to make washing soaps.

e Sodium hydroxide is also used in paper industries, textile industries and
in the preparation of medicines.

e Calcium hydroxide is used for white washing.

e Aluminum hydroxide and magnesium hydroxides are used in antacids
to cure acidity problems.

e Ammonium hydroxide is used to manufacture fertilizers, nylon; plastics
and rubber.

GeMwed CamigeT Hwflés QUL L rSb evaml jréhemngh LweiuGEmS).

gevsmel CEMLUILSET HWIMEHE CFMQUILD MmO JT&HmEH LIWL6TLGEHMSI.

SMNHGHSH QHMAMETM MHMID QYD &M HUMHEHGSD QFHMANHEFTeMeLHMEID, LO(HHSHISH6T
SWM&sHa b CaMguId mamL JréHams® LwsTLGEMSI.

QeueTemen Siq&H& SHTELAIID AL [TEHMEH LILETUGEHME).

QUNMMEL 2 (HUTGW Sihevs Gettenemwl HHBHEMELWITES HVILDGTILD MaDL JTHnEH
MHMID QL&ETAWILD mamL [T&Ham&[H GCUTETM SThiSeT LUI6TLIH & 6Tment.

2 JRIG6T, 6DHELM6SH6T, QBANSGT WOHMID @QIUUiseT  SWmflés — nGmefud
DL JTHNFH LILIGTLG S 6T &I

Answer/allsmL: A

>

Turmeric indicator

e By adding small amount of water to turmeric powder a paste is prepared.
e This is appliedron a blotting paper or filter paper and dried.

e These strips are used as indicators to find the nature of the solution.

e In acidic solution turmeric indicator paper has no change in colour.

e In basic solution the colour changes from yellow to red.

LO(EHEF6IT HIMMISTL L.

o LDEhT6T Greled SMgeney Bemgs C&J&G LDEHFETGMENT LG LT HUIMHSSLLGE DS

e Qg o 2 MEhaLDd ST LG allgGTelern g LLFILL G 2 0fESILGEDS).

*  @(h HMIFedletT OV LMHMID HMJSHS6UTENIDMIIS HETOTL ML LDEHFET GIT6N HMMIGHTL lq.

e LweTURAMS.

e  Ihlevs HMIFEOI6L WEhFET HMMRISTLIY 61HS €(h GSOUIL 55 HM LIHMEENSU|LD
AL

*  BMJ&H HMIFIL G LDEhF6T KGN (BHG Heuli HMLOTS TMISHME).
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Answer/allemL: A
» Agriculture
e Acidic soil is not suitable for plant growth.
e So farmers add lime fertilisers such as powdered lime (CaO), limestone
(CaCOg) or ashes of burnt wood to the soil to neutralise the acidity.

> GeuemeuoremnLn
e 955 IILHELSHHETTEMDUIML LI DT HTEUTEUNTEFEHEG JMHME6L6V.
o Qgmearé sflCgleusNEG aNeusmunsgen guembl (Cao), seuemmbys smh&er (Cacos)
SILELE LOISHELENL&GEMET 6THILILGTEL HMLSGSLD FMDLIEL Y HIIQUNHEHD  LO6TIT6uTIE0
GCaysH&eTm6y. Q&I LOCTIIEuN6 SIS S6iTenLnenll H(HHMELUTEGHME.

Answer/allewL: B
» Synthetic indicators
e An indicator prepared from artificial substances is known as synthetic
indicators. Phenolphthalein and methyl orange are the examples for
synthetic indicators.
> Phenolphthalein
e Phenolphthalein is a colourless compound.
e Its alcoholic form is used as an.indicator.
e [t is colourless in acidic solutien but turns pink in basic solution.
> Methyl orange
e Solid methyl orange is dissolved in hot water and its filtrate is used as an
indicator.
e [t turns red in acidie solution and yellow in basic solution.

> Qswmms HMRISTL LG
o  QEwmemsL  QUTHLHMOBHE SWMISSULGL HORSTLY QFWLMNMSES HDHISTL L
sTaorlu@Ld..  NemigeSsst  OHMID  QGHHD  YTEhsF pHwmen  QFWDHNS
HORISTL 19.5Eh &S 6T(HSHHSSHML (HSHEMTEGLD.
>  NGermeoL1g 60661
o . NemigeSent @ Hmwmm CEFLOLD.
o NG ESMIL 65T Y 6VHOMITED HVHS HMTEFD HMMISTL G WITSHL LIisTLUGEMS).
e QA& slbews HmIFOlL HMMOMG Y6TL SMTEHMIFNL @enEepdleuil HmLoTs
LOMMILD.
> QusHL SIEGE
o gLmeBfled &L Hemeoulgieiier  QGHEL  YJEHs SHMISHSIUL(E  6ugEL1q
BRI g uwirsl UweruhSSUIUbGSHmSI.
e A8 siNeL&EEMIFIL HleuL HMLOTSEID, SMJHSMIFEOL DEHFTHAD HMOMMHMLD
SIBLEME.
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Answer/allemL: C

>

>

>

Properties of Hydrocarbons

e Among all the chemical compounds hydrocarbons have some unique
properties.

Some of them are given below.

e Most of the hydrocarbons are insoluble in water.

e Hydrocarbons are less dense than water. So they float on top of water.

e Most hydrocarbons react with oxygen to produce carbon dioxide /and
water.

e Hydrocarbons can be gases (E.g. methane and propane), liquids (E.g.
hexane and benzene) or waxes (paraffin).

e Hydrocarbons are capable of making bonds with one. another. This
property is known as catenation (chain formation). Due to this property
they form more number of complex molecules.

ML CrmamyueiTsefletr LIGvorL & 6T

e LLGaM eumswimenr Geudl GEILOMIGELET DL COmamijLe&en Heo &eslldgleLnmen
LIGUTL|S60161T8 Q& M630T(H 61TerT60T .

slaummiev &ev &G QA&TH&HSLILIL (B 6TerTe.

e  Quplbumeorer emeUDL CIMSTTLIEHTSET BIfl6D SeMIWITSH6me.

o  mamLl CramijueseT Heang el Gemmeuren iL[&E Q&TeHuLenev. cTerGeu Siemeu Hifledt
Gumurlied LH&&SHeTmest.

e  QupbUTeLTET ML CIISTTUTHET H&HerOIRIL 60T  eleneoTflhg  SMJLIEHT ML
S&ME( MHMILD &6TT68eT6nN & (IH&H6TM6T.

o AL GO SMIUGTISST eUT&S6T (61.8M. HCHT WHMID LAFTLUGCUSHT), SlFeumissei
(61.8M1. Qam&Gerve MM AUETE6T) LG AWRGSET (LML N6T) s QB ESHEOMLD.

e ML CUEMILEITSeT  6IGCOMCL MM  NeneuiliLsemer o (hUTHGWD  Smesr
QarauLenel.- @Qbhg QFTHEH  FRHOG QHTLITESD  (CaLlqCerrasdr)sTsim)
SDPESULIGHMSI. QbhS LIGTIL| STTERIOTS el SIHG 6T6uu16mN%HenHUTIVMeT §1&860meut
CLPEV & For MIGHEMENT 2_ (I 6UITE G H6TTM6T .

Answer/allewL: D

>

YV V V

Methane is the simplest hydrocarbon in which four hydrogen atoms are
linked with one carbon atom.

It is a colourless, odourless and inflammable gas.

It is an eco-friendly fuel because it does not produce any harmful products.
It is used as a fuel in electricity generation.

Methane is also known as marsh gas as it is present in marshes. Dead and
decaying plants and animals release methane gas.

It is a renewable source of energy.
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Sewage sludge can also be decomposed by microorganisms to produce
methane gas along with impurities like carbon dioxide and hydrogen
sulphide. After removing these impurities, methane gas can be used as an
efficient fuel.

B&CH6OT  6T60TLG|  cTONEMLOWITET QDL COTSTIUET PG, QHL BIshE MHAUDL[JE6
SITD|SSHET 62(15 HMTLIEHT g6l 60T @emevurdLILIL (Herernenr.

@& HowOHm, WEIMHD WHMID TeN&led FULMMEFalqll 6.

Q5 SHDEBYNISG 28BS  aROUTGEMEDL, gAmaNd @5  SHE - BGD
aNemenCUT (L &enar 2 MHUGS CFILITG).

Qg sty 2 MHuGHSuiled eilQuUTbeTTs LwsTU(RSSLILGHMS).

B&CoetT I  HeolIgisened  smemlU@Geusmed  FHOL  Hew, eumu|  eT6TMILD
SDP&ESULGEHDG. @MHS LHMID (PGWD STeUThGeT WLHMID, NeRIGSHsT WBeHEH6w
eumujemed Geuefui(h&leormest.

A5l Ugil6855558 MMEL CLHGOLDTEGLD.

geuemUB CUTETM SI&HSMISEHL 60T BSHCH6 eumjemel-2 MUGHE Q& Hi6susanuNflserTed
sfef] &5EG HmGSHSIULMD. Qhs NHFHFMEmen FEHW 1D, BHCH6T eumjame
SmenLowimest sTHQUITEHOTTSLI LILI6TLI(H & &6V,

Answer/allemL: C

>
>
>

VvV V V

>

Propane is an odourless and highly inflammable gas.

It is heavier than air.

It is liquefied through préssurisation and commonly used as LPG (Liquefied
Petroleum Gas) along with butane.

Propane is used as fuel'in heating, cooking and vehicles.

Propane can also be used as refrigerants.

LQpTGL6T e O6STOMM MMILD 6TeMEled SLILIMMEFalglll UL GLD.

85 sMHEOm Il SEUTLDTEIS).

Qs . 3Hs SiWsHHemed Sraunnsesuul G MWL CL a6 Ceihgl SHraunmdasiur L
QuLGpmedwid eumyeunsll (LPG) uwesiu@ésuuGEmS.

HOOTOGUET — QeUlILTESE),  FmDGHHL  WMMID  eurseanhiGefled  sTHQUITGeMTSL
LWeTUGSSULGHME).

HComGuest eumuy @GeMugeull QUTbenT&ead LwieTU(hSSLILIL 60MLD.

Answer/allsmL: A

>

Natural gas is a naturally occurring hydrocarbon gas mixture consisting
primarily of methane along with other higher alkanes and a small percentage
of carbon dioxide, nitrogen and hydrogen sulphide (H2S).
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If the natural gas contains lower hydrocarbons like methane and ethane,
it is called dry gas.
If higher hydrocarbons like propane and butane are also present in the gas,
it is called wet gas.

Qumens eumw| 616U WBHCH6, 2 W] HLCHETHET OHMID ST DL P&Hn&(H,
OBL Y6, ML JRT FomUlb EHW UM sSeener 2 6TallsHil  Quinemsuiled
SMELILELD mamL CIr STILEST eUML|SSH6aN6T H606meU Y @ELD.

Qumens stifleumujeaned B3§CHe MHMID M&CHsT CUTeID SLpHemey AL CHM SITLEITS6IT
QBHSTEL, S 2601 QUML] 6T60TMI HEDPESILGEHMS).

UGpmGuest OMID WL CLer Cumeim 2 wWifhleney ML CITSTILGTSHEHD  6UMUL|6T6L
QBHSTEL, NG FFJ eUTW 6T6TM| SMLPSSLILGEMS).

Answer/allewL: B

>
>

>

Natural gas is always found above the oil in the oil wells.

This gas is trapped inside the small spaces in underground rocks called
reservoirs.

Conventional natural gas can be extracted through drilling wells.

Natural gas can also be found in reservoirs with oil and is extracted along
with oil.

This is called associated gas.

Natural gas is a fossil fuel used as a source of energy for heating, cooking and
electricity generation.

Natural gas occurs in Tripura; Rajasthan, Maharashtra, Andhra Pradesh
(Krishna, Godavari Basing) and Tamil Nadu (Cauveri Delta).

It is also formed by the decomposition of organic matter in marshy areas and
waste sewages. The natural gas formed by this way contains mainly methane.

QUWIMems  eumujeumend TGS Heumiseiled ereuGleml WLLHMG GCGe
SmeoorliL(pLD.

Qhg eumweured, SO WLLHHANGS &GP 2 emer uTmMSeNled smewiliLGLd S
QenLQeuarilseied SmemiliL(h&SeTma)l.

QULNSSLDAE (LPEMMUTIED 6TTubleuuniis Slewmidenen CHmeiu(heugen cLpeuld @eaimenm GauaflGu
Qamee(hy eUy (LlgujLb.

Qunems eum| oo ChImSeNeL @G 60T CEJHGHILD STILLGEHDS. QnbHeneouned
6T600TCl6u0TUL| L 60T G&FISHGH CLMHLUGHGHGS QamanGauriuGEDS. Q& Qen6wihs el 6TeTm)
SIDP&HSILGEMDS).

QUIMeng 6Tfleum 6T6TLG 62(h LsmLigel sTHQUTbaTTGLD, @& CeULILILDTSSHED, F6mLIUIcD
WMOID hleTEMy 2 MUSHES PMMEL eLpELTSHL LGTLGSSLILGEMS.

Qubems efleumy HUgT, JIREVSTET, L&MITEQLIT, SHATL NJCHED (H(beigew,
GCargmeull uGem&se) HMID SOPBTE (STCauR QLeOLT) Y&HweubHmMed gnLbHHAMYI.
gL BeomseT OHMID sNeBT S Huweumidled 2 etem &L QUITIHL&eM6T HlengeumeyiLd
@& 2 eurdmg. QHs eufluNed 2 (U@L QUIDHens eumuealled (WHHWILLTSE L&ES 6
2 _6iT6NG).
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Answer/allemL: C

>
>

>

>
>

Butane is a gas at room temperature and atmospheric pressure.

They are highly flammable, colorless gases that quickly vaporize at room
temperature.

Butane is used as a fuel gas and propellant in aerosol sprays such as
deodorants.

Pure forms of butane can be used as refrigerants.

Butane is also used as lighter fuel for a common lighter or butane torch.

Ml GL6tr 6T6TUGl Siemdm  Ceuliubleney LOMHMILD  uATOEIL L N (PSSHSSH0  UMTL|6UTS
2 _6lTeng).

Slemeu  6TeM&led SFlLLDHMSEFalql, HOWLMOM UTWSEST, Hened oM. GeuliufBsneouiled
aNenreuns o eNITSH6iTmeot.

@5 QFWMHmS eUTFm6TL QUT(H6T&HeT GUTsim gGrmemed QgeflUmaseafed 2 HEIWITSLD,
sTHQUTH TS e LD L6 HMS).

My " GL 6vfl6dT G GIq UMIGET G6NCHL1q.&S6MTEHLI LILIGHTLI(H S LILIL 60MLD.

M- GL 68T LMj&eNené@aaned eTflQUThanm&ead LeTL(hREMDE).

Answer/aflsmL: A

>

A\

Y VYV

When the natural gas is compressed at high pressure, it is called Compressed

Natural Gas (CNG).

Nowadays it is used as fuel in automobiles.

The primary hydrocarbon present in CNG is methane (88.5%).

Natural gas is liquefied for shipping in large tankers. This is called Liquefied

Natural Gas (LNG).

CNG is stored at high pressure whereas LNG is stored in ultra cold liquid

form.

CNG has thefollowing properties.

e [t is the cheapest and cleanest fuel.

e Vehicles using this gas produce less carbon dioxide and hydrocarbon
emission.

oIt is less expensive than petrol and diesel.

S1Fs Si(PpsHBD QMR QWDmS aTLme! SI(PSHSHILEAUTPSH SA(PSSULLL QuIHDS
eum (CNG) SenLs&8ms).

SOCUTE @& HTNLMIS TSRS sTHQUTIHETE LWGTLGSSLILGHAMS).

Sle1stTQuNeL QHESGLD (L GetTenLd emamLl CrmsmijueT L5&CHs (88.5%) y@Lb.

QUi FTHG UMTEHETHIGATNED UHILILUSNHEG QuINHens eTileumi HyeunrssLULGEDS. QI
SreunrssUUl L. Quinens eumw (LNG) 661m SiempsslubEms).

CNG g9 si(psHasdHed CehlssuLGEHmGI, ACHFLWID LNG Sy @allj ey euigeied
GCeN&sUILGHAME).
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Answer/allsoL: D

@& edlaume HMILD &&HLOM6e 6THCLITL 6.

el GCrramjuer QeueNCMmEms 2 mUSHH C& WIS eTmenT.
QUL Grmed MHMID leFemev I aNlen6L GmME).

The average composition of CNG.

Constituents Percentage

Methane 88.5
Ethane 5.5
Propane 3.7
Butane 1.8
Pentane 0.5
CNG uieor #nmarfl @emuwi.

&5 BHe0r 88.5
A5G e 5.5
UErmiELeot 3.7
Ly, " BLeor 1.8
eWeoT(BL_60T 0.5

Answer/allenL: B

>
>

>

Producer-gas is a gaseous mixture of carbon monoxide and nitrogen.

It is produced by passing air mixed with steam, over red hot coke at a
temperature of 1100 °C.
Itis used as an industrial fuel for iron and steel manufacturing.

SHEVEMEUILIMGLD.

51

@by eumujemelll LIETUGRSSID UTSHETRISET GMMEUTE STILIEHT 6Dl S &end(H LDMHMILD

2 HUGH eumuw 6T6oTLG &MU CLOMEITEHNF(H  6UMLIED 6MBLIRET UMD &H6VhHS

QeEpgLmer sHeosflufistt 8% 1100°c QeuluhlemeouNed Hymeal seobgieten sTmHblensmé
QFeIHGIUGET cLpeLD QG| 2 (HUTESLILGEMDGI.
B8l 61..@ 2 MHUSHS QASMAMHETMeL&HE6D THQUTHeTTSL LWeTUGREHMS!.
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92. Answer/ellsoL: B
» Coal Gas

It is a mixture of gases like hydrogen, methane and carbon monoxide
obtained by the destructive distillation of coal.

Heating coal in the absence of air is called destructive distillation.

It is used in heating open hearth furnace in the manufacture of steel.

It is also used as a reducing agent in certain metallurgical operations.

> Hlevssl eumy

88 smamL g6, 55CHET MHMID STTUET Nl W&EMEE Y HIICUDMME QST €(h
SMAULITGLD. Hev&sfleniisd HsmGs s aulgliLge epeold @& QuDULGEHMDSI.

5len g 58 6198 860 6T60TLIG)| SmmhmlevevT &LpHlemeouned Hevsaiflenw
QeuluiuGSSHIUSTGLD.

@eueuru]| 61.-.@ 2 MHUGSHUNL LIGTUESSLULGLD HMHS G 2 enevenild &HUGSSL
LwieTU(REMS) .

Qg &0 2 _Geum&ailuled QEweLuT(H&erfleL @GH&GLWD QU eNMTEHEYLD
LWeTUGSSULGHME).

93. Answer/aflsmL: C
> Water Gas

It is a gaseous mixture of carbon monoxide and hydrogen.
It is made by passing steam over incandescent coke at a temperature of
1000°C.
1000°C
C(g) + HQO(g) —)CO(g) + HQ(g)

It is also called as-syngas or synthesis gas.
It is used to synthesize methanol and simple hydrocarbons.
It is used-as an industrial fuel also.

> By eumy

gl &L Gomerméang(h HMID NamL 83601 SpAILIUDMIEHT QUTL| HEVENEULITEGLD.
s flullsst 18 10000C Qeuliubencoued Bamellemwd Qs Q& 2 musHs
Qewiu@GHE).

1000°C
C(g) + HQO(Q) —)CO(g) + HQ(g)

8% QSTGLIL eum| 6T6TMID SeMPSHSILGEHMS).

Qg Cwssermed LOMID ol ML CEreTyUsTEameT 2 HUSH QFLW Q&)
LweTUGEMS).

@& Qgmimhemmevseaiied eflQUTHaTTHLD LWETU(RSSLULGHMDSI.
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Answer/allemL: A

>

>

Bio-Gas

e Bio-gas is a mixture of methane and carbon dioxide.

e Itis produced by the decomposition of plant and animal waste which form
the organic matter.

e The breaking down of organic matter in anaerobic condition (ie., in the
absence of oxygen) leads to the formation of biogas.

e It is an example for renewable source of energy.

2 uflifl eumwy

o oufifl eumu| ereoTLG BHCHeT WLOHMID  SMTUEHT DL PSMEDR  eUML|SSHaNeoT
&6V6MEULITEGLD.

e @& &HL QUIHENeT 2 (HeUTEGWL STy WMMID ONeVRIG. SfleysHaNsiT &engeumed
2 HUSS QeuLGEMGI.

o smHMeveLT (Y&EHR6ET Qevevrs) GlpHeneouNed SHIOL CQUTHETHET FlengeUnL LD
Qumpgl 2-ulfl - eumwy 2 [HEUTHMSGI.

* UgIl&855568 %MW WOHING Q& @0 [ahSSISST (.

Answer/allemL: C

>
>

>

YV VY

Y V. V V

Coal is one of the fossil fuels.

It is a mixture of free carbon and-compounds of carbon containing hydrogen,
oxygen, nitrogen and sulphur.

Three hundred million years~ago, some plants grew into giant ferns and
mosses.

These plants got buried into the bottom of the soil.

They slowly started to decompose and formed a dense, sponge like material
called peat.

Over time peat was compressed due to high temperature and pressure and
coal was formed.

As coal contains mainly carbon, the slow process of conversion of dead
vegetation into coal is called carbonization.

Lig Lo 6THQUMT(G 6T @6 HeVSSHILLD €R60TMMEGLD.

g HeoNHS SMILEID, MHEML[JR6T, PSR, MBLJRET HMID FOUJ Q&Uaimamnms
QameoiL. &MLIEsNI6sT CEFJLOMISEHLD HEVHG HEVENEUWITGLD.

&Lomy 300 HeveduIesT (RS EHSHE (LP6ITL QUi 2 (Heu 66y QST &TEURIS6TT6o
QUIETNSEHLD LTHSEHLD LLLOUI6L SHTevorLiLIL_ L 6v.

Qemeu LLAUIN6L gHUL L Hliel] LDIMHMSHMTEL LOCHIEIDISSHIQUNED L60 S L|6HoTL_ 60T

Qemeau QgIUTs Henghg SILTHHmer MHMID LEhd Gumetm 1S steriu@n QuT@bennTs
Lomest.
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STLGLTEHED 9F QaulLSSHmeId, Si(PSHSSHeTTeoid U Si(pSSUILL B HleosaHluins
2 (HLOMMILIG).
Bev&&HUND (WD&HEHWILLTE ST QIHLLSTL, QMbHE STeUThiGHsneT He&SHUITS IHMID
QL GIQITET CIFWIELUPEMM SMILICTTHED 6T60TM| SMDSSHLILBEMS).

Answer/allemL: B

>

>

YV VvV

Lignite is a brown colored coal of lowest grade. It has the lowest carbon
content. The carbon content of lignite is 25 - 35%.

Sub Bituminous has higher heating value than lignite and contains 35-44%
carbon.

Bituminous coal is dark and hard. It contains 45-86% carbon. It has high
heating value.

Anthracite coal is very hard, deep black and shiny. It ‘contains 86-97%
carbon.

V&ML @& LUy BmepsnLw, S S Gomhe MNessHunGd. @& &b
21616 HMTLEN6IS QEmeinBeTengl. @&avisien srjLefien F&aHLL 25-35%. e0lGmerL Hs
Sleme  FIUUSSHMSWD, Crss MHessfl Q@BUND gméHGemmwl  LTSwlerallaneu|d
Qamesur(Beiteng).

glenew LEHLOleTTerv 01GHMETTL aUemEHemUI Il JH&6Te] Geuliugamg CeueuN(BRd SHmeneorés
QBTETITL_G).

@&evieien smjLeet FHaBHL 35-44% YGLb.

N herery Hlevdsfl SILT &S@HEMW. LHMID Slq.6oTomsng. Q&HeL 45-86% SIL6ET 2 6Teng).
85 91818 Qeallll MmN CUMMIETES).

AHSTOEFL  YHSTMEL _HevSESH  Slq5HSHTMMWILID, LT SHEOW HMEMGUILD,
LeMLOTSGLD SHetTenLoentlu|ld Q&ML gl. @&led 86-97% &L 2 6iteng).

Answer/allemi: A

>

>

Coke

e Coke-contains 98% carbon.

e Jtis a porous, black and the purest form of coal.

e It is a good fuel and burns without smoke.

e [tis largely used as a reducing agent in the extraction of metals from their
ores.

e [t is also used in making fuel gases like producer gas and water gas.

56051l

o 560&fluNeL 98% SMjLEHT 2 6iTeng).

* @& [T HEDNHE@HMLLI S@HEOWOWTeT WHMID NGHS Grieowwme BHeossi
EUEMSIIMGLD.

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;

tnpscmains@shankarias.in [Turn over



mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

98.

99.

3 SHANKAR
2= |AS ACADEMY

SINCE 2004 Best Academy for Civil Services Exam Coaching 55

e A& @@ HELEL THALITIBHET LIMHMID LeHs @6L6VIMDED 6THIHME).

o 2 GeMemGmeT unMiest FHTHSGSHaNL Qbhg NHSHEASGLULSD @& CL(hHLUTEYID
@G&HWTS LwsTu(h SSLILGE DS .

e A& 2 MuHS eumuy HMID By eTifleumuy GCUITETM THQUITH6T euMS&emnen GWImflULHev|Ld
LweTUGSSLLGHMS).

Answer/allemL: C
» Coal gas

e Coal gas also known as town gas is mainly a mixture of gases like
hydrogen, methane and carbon monoxide.

e The gases present in coal gas are combustible and hence, it is an excellent
fuel.

e It has high calorific value.

> &ifl eumwy
* &) QUM 6T6ITMILD SUMPSSLILGD HeL&HSH eur| (PSHHWIDTES snamL 6T, L&GCsem
MHMID &MU GLomeTTéHend(h GUTEIM 6UML&SHeM6T &606meULITGLD.
o MHewssfl eumujelled 2 6Tem 6UMLGSET 6flILGFalqllsned, 6TaIGCeol Q& @@k HmH
TR QUIT (K eMTGLD.
o A5 218 HCeofl HLnLS QSTEToI(hH6Teng).

Answer/allenL: D
» Octane Number
e Octane number denotes the amount of octane present in petrol.

e The fuel having high octane number is called as an ideal fuel.
» Cetane Number

e Cetane number measures the ignition delay of the fuel in diesel engine.
e When cetane number is higher the ignition delay is shorter.
e The fuel with high cetane number is called as the ideal fuel.

> o4,&CL6T 6T6vor
o 9&CL6IT sT600T 6T60TLIG| QUL GImedled 2 ettan snammMECOHIHMILEssH Satsneus GMSSHMGI.
o 2 WfhHG HSCL 6T 61650 Q&I 6THQUTH6T MBS 6THQUTH6NT sTemlIL(HLD.
> &LGL6r 6Tevor
o S CL6tT 616001 L&D 6TEhHEDT6L 6THCQILMT(EeM6T LDHMEMAULIL TG SN SHeTeN(HEME.
o SLGL6T 616001 SIFHLOTS QHSHGLD CUTEH LHMEMEULIL TOFLD GEDHMEUTS Q(HSHGLD.
o 985 FLGL6IT 616801 Q&ML 6THQUT(H6T MBS 6THQLITIH6IT 6T65TM SMLDESHILGHMS).
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100. Answer/eallenL: B

Table 15.1 Calorific value of some fuels

Cow dung cake 6000 — 8000
Wood 17000 — 22000
Coal 25000 — 33000
Petrol 45000
Kerosene 45000

Diesel 45000
Methane 50000

CNG 50000

LPG 55000

Biogas 35000 — 40000
Hydrogen 150000

a1l euemeuar 151 LebGeumy enflelumpeiserfledr

sEeomf] &y
Lonl (h&&nevodsl g 6000 — 8000
LMD 17000 - 22000
Hleodai] 25000 - 33000
aLL’ Brned 45000
LOES0TE)6U0T 00T 6160TLL 45000
e &6 45000
158 B e 50000
CNG 50000
LPG 55000
o uSifl eumy 35000 - 40000
DD T 83607 150000

101. Answer/eaflemL: C

Total distance to be covered by the rabbit = 26% m
Distance covered in one jump = I%m
. 1 .3
~Number of jumps = 26—+1—
4 4
- 105 7_ 5
4 4
..The rabbit jumps 15 times to fetch its food.
WL SL&S Ceuctgll QLTSS MWD = 26% LS
. - . 3
@@ ST &G HIJD = IZ T}
. L . 1 .3
~HTEUCL 66T 6TEHUETNSHNS = 26Z+IZ
- 1057 45
4 4

WWed Geoig 2 ewiemealll Qum 15 (Wwevm el GHSEMGI.

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;
tnpscmains@shankarias.in [Turn over



mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

3 SHANKAR
2= |AS ACADEMY

SINCE 2004 Best Academy for Civil Services Exam Coaching 57

102. Answer/eallenL: D

103.

BIEERS:

Answer/aflswL : B
Take LCM for denominators of the fractions. ie., (3,4,5)
60 is the LCM.

2x20 _ 40
ﬁ = —
3x20 60
3x15 _ 45
: - —
4x15 60
3x12 _ 36
:> = —
5x12 60
The newly formed fractions will be 4—0,4—5,%
60 60 60
45 40 36
60 60 60

% is'the largest.

So, Murugan performed well in Social science among the three.

3,4, 5 Qétt 15.8.10 60 LD

2x20 40
= = —
3x20 60
3x15 45
= =
4%x15 60
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3x12 36
= = —
5x12 60

USHSME 2 (HeuTSHSLILL L. LTN6TEOILD 40 45 36 h)
e =G 60°60°60) *©
45 40 _ 36

60 60 60

>

i.e., >

IR
wlN
Ul w

% sT60TLIG QUIflwIg)
6T60TGeU (LP(H&60T CLP6OTM) LIL MhiseNed &epd SiMialedled AmULTE C&FWeuUL (BeTenTi

104. Answer/eaflemL : D
Let that fraction be x

x+E =1
x=1—E
8
3
x=_
8
. 6 12
e, —, —
16~ 32

x+— =1
x=1—E
8
3
x=_
8
6 12
167 32
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Answer/aflsoL : C
Full capacity of the tank = 50 litres
i.e. 100% of tank = 50 litres

50

50% of tank = x50 =25
100

At present it is 30% full

i.e. 30% of tank = ﬂ>< 50 = 15 litres
100

So, 10 more litres is required to make the tank 50%

QBT 1quiesr (Lp(p Qsmeenevey = SO 60L&
i.e. Qgrliguiesr 100% = 50 eSILL[jger

Qamliguilest 50% = 50 x50 =25
100

&mHGuTg 30% HbiNuemens)

i.e. Qgmliiguiesr 30% = 130% x50 = 15 QOILL[j&el

59

staarGeu Qamllgenwt S0% &gafgn AL Cuaid 10 L LjsHeT CHmauliLGHADY) -

Answer/elléoL : B

Original amount

Amount of change
= 8-5
= 3 lakhs

increase in the number of literate persons

Amount of change 8

Therefore, the percentage of increase =

Original amount

= §><100
5

= 60%

the number of literate persons initially = 5 lakhs

SIFL TEONENSHMES = QHTLESSHHL Hevaluimey QUDMeETSH6Te 6T6ouT6utNs5ms

= 5 Q6oL gmGeT

wrmm =  seoallwmley QubmeusHeilstr sTamamN&EmSUND NHSHILIL

= 8-5 = 3 Qe FmiG6N
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Amount of change 100

611Gl §5018 sIHsFl =
sl BB Original amount

- gxmo - 60%

Answer/efléoL : A
Given : Riya requires 50% to pass

Marks got by Riya = 280

Required marks to pass = 280 + 20 = 300

So, 300 is 50% of the marks

~ Maximum marks of the exam is 100% which is = 300 x 2 =600

Qar@&suurLg : flur CsiEs QumiesnH@ SO0% wHUIAUT CHemel
flwr e(h$s wHLUGU = 280

GCones QuMIsmHG CHemeuwme LG = 280 + 20 = 300
steiGeu 50% et6t1LIGH 300 ALIQLIET Y GLD

s gifleuls wHLUCUsT 100% seetug = 300 x 2 = 600

Answer/aflswL : B
Let his income be T100

Income after 10% increase is

10

100 +100 x =110
100

Now, income after 10% decrease is,

110—110x£ =110-11=13%99
100
~ Net change in his income = 100 - 99 =1

x100% = 1%

1
~ Percentage change =
g g€ = 100

That is, income of the person is reduced by 1%.

sieuflest eupomeid X100 etsor 1(H55HS QASM6NS.
10% sifsfliy M@ SH6uifled 6u(hHLOmsITLD

100 +100 x 10
100

=110

60
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@utung 10% @oOOUNNHEG NMEG S6UFl6T 61(HLOT6IILD

10

110-110x =110-11=%99
100

= H&y eupmein wrmo = 100 - 99 =1

s §56i5 WIHmW = 1(1)0 x100% = 1%

SIQUGHEMLI U@BLOMEID  1%. Gmmey 2 6L THMmE).

109. Answer/eallemL : D

Let the number be x
Given, x — éx =120
100
100x -25x
100
75x

— =120
100

=120

120x100
x: —_—
75
= 160

6T6UOT6M6EUNT X 6T60T 61(hHHS CHMTens
25
Qem@ésuLLgy x———x = 120
® 27700
100x -25x
100
75x

— =120
100

=120

120%100
x= —_—
75
=160

110." Answer/allemL : C
Total number of students = 1400

No. of girls = 420
No. of boys = 1400 - 420 =980

percentage of girls = ﬁx 100 = 30%
1400
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289 . 100

1400
= 70%

percentage of boys

-~ Difference percentage of girls and boys = 70% — 30%

= 40%
Qgg LTITssIseilsn cuamesmns = 1400
s &eflett eretsmnsens = 420
Lomswateuf&elett etegosoan&ens = 1400 — 420 = 980
rswie&eflest FHaiHL = 420 x100
1400
= 30%
980
oneeujsefler sgafpn = ——x100
’ PED 1400
= 70%

. LomewaTeu&6 OMILD wrsmaNseflstt #&Hals Coumpur@ = 70% — 30%
= 40%

111. Answer/eaflemL : C

Properties of square numbers

» The square of a natural number other than 1, is either a multiple of 3 or
exceeds a multiple of 3 by 1.

» The square of a natural number, other than 1, is either a multiple of 4 or
exceeds a multiple of 4 by 1.

» The remainder-of a perfect square when divided by 3, is either O or 1 but
never 2.

» The remainder of a perfect square, when divided by 4, is either O or 1 but
never 2 and 3.

» When a perfect square number is divided by 8, the remainder is either O or
1 or 4, but will never be equal to 2, 3, 5, 6 or 7.

UGS 6T6uoTS 6Mfl60T LIGUOTL]S 61T

> 1 96 500155 @f Q6L T6toemer eufHHLOMeTEH 3 Q60 L MSTSCUT 060G 3 @i
WLLRIAHG 1 FaBFHeorseuGeor @\(h&ELWD

> 1 05 500755 @ Quicd cTetorenien cufsHSLOTE 4 @61 L MSTECUTIL0E 4 @6dt
WLLRENG 1 saBHoTHECeUT QHSGLD.
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> @0 W UTES 6ttt 3 940 IGHSS HenL GG WBHWIMH LLEFALILTECUT 16L60G)
1 95QHSGD. eumed 2 BHWITE Q(HE&TE)

> @0 WP QUTES TEmand L0 0IGH5S HL &G BHWMIG L FOULLTSECT 316L60F)
1 95QH&GWD. peumed 2 wmHmID 3 &wiest BHWITS Q&S

> @0 (P eSS amanS g6 QIGSHSS HLSGD WBHWTETG U FHULTSECTIE0S)
1 oebevg 4 &6Ceur QMéEL. eormed 2, 3, 5, 6 Sevevg 7 Hwer KIS
Q&5

112. Answer/eaflewL : A

|1.8.1 Properties of cubes of numbers

1. | The cube of a positive number is 5
positive. S A=Al

2. | The cube of a negative number is (_7)3 _ (_7))( (_7) « (_7) 343
negative.

3. ':vl';;cube of every even number is 8 =8 x 8 x 8 = 512 is even

4. | The cube of every odd number isodd. | 9 =9 x 9 x 9 = 729 is odd

If a natural nu.mber ends Wlth 0, ]., 4, 103 = 1000, 1 13 = 1331 143 = 2744
5,6 or 9, its cube also ends with the i ’
same 0,1, 4, 5, 6 or 9 respectively. 15% = 3375, 16” = 4096, 19° = 6859

6. If a natural number ends with 2 or 8,

3 _ 3_
its cube ends with 8 or 2 respectively. o Sl s = dish

7. If a natural number ends with 3 or 7,

3 _ 3
its cube ends with 7 or 3 respectively. 158 = 2iktng Al = ail

8. | The sum of the cubes of first n natural | 3 23 , 33, | 3 A+ 243+ et 1)
numbers is equal to the square of Check that
their sum.

P+2° 43 +4°=(1+2+3+ 4)?

1.8.1 eretuT&EHEDLILI HEOTTRIS660T LIGTOTLS6T

1 | Blena eretorenolledt seomoneot &) flena eresoresom@id. | 6 = 6x 6x 6= 216.

2 | @ 6w 6T6GuT6nT 65T S6DTLOT6DT | B60D 6TEVITETTTGLD. (—7)3 =(-7)x(-7)x(-7)=-343
3 | @eeeun Sl enL LILIEnL eresuTsnofleir HETLONETS)
B’ emL_IemL 6TE00TEv0TT GLD.

83=8><8x8=5126rsbmg,|@;nlam_ium_

ETEUOTEUVTIT(GLD
4 | penaumt @henliuenL eerefler demonerg | 9° =9 X 9 x 9 = 729 eeinig @hepOILEDL
QMEDDLILIEDL. 6T600TETONTGLD. GTEUOTEUOTIT(GHLD

5 | e Swieb erevtrevomental 0, 1, 4, 5, 6 sibeng) 9 Qed
(WIHSITEd S14HE0T ST WemmG 5iGs 0, 1, 4,
5, 6 siebe0g| 9 L eTetuTsaTleb ST6dT (LoIgUID.

6 | 67 Suwieb erevurevomenT&) 2 Si6b608) 8 LD (DIgHSITED.
16T Heoneng) (empCL 8 oo 2 Qb | 12° = 1728, 18% = 5832
(piquyb.
7 | 8 Bueb eroreommenn 3 skx0g) 7 @ Wb | 133 _ 5197, 173 - 4913
SUBEOT HEOTLOMEUTE | (LPEDGIL 7 2160608 3 6D (Lpiqubd.
weH n Bue eETsEbLL semheeter | P+ 20 + 37+ .+’ =(1+2+3+....+n)
8 | GahpeOnenTEl, (1PHD 1 GUIED ETEOUIHEHEDLILI q,&(%mli’+23+33+43=(1+2+3+4)2
80 (BN QUTEHSIINE SLOOMGID. areTLIENSS SHflLMTéaayd

10°= 1000, 113= 1331, 14°>= 2744
15° = 3375, 16° = 4096, 19° = 6859
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113. Answer/eafleoL : B

Given ratio=2 : 3

Yazhini =&mx%=120X3=R&3&)
Vimala = 600><% =120 x 2 = Rs. 240

Qamr@éasuul L aNfgd =2 : 3

wim e =600x§=120X3=€D£%0
efneor ==&MX§=120X2=QDQ4O

114. Answer/eaflemL : C

According to proportionality law.

Product of extremes = Product of Means

From Given options

2:5 = 10: 2

2 x25= 5x 10

50 = 50
~2:5, 10: 25

&G FLOWOHM aNSHuNesr Lig

Gamg 2 mibsefest QUBSSHUEVET = BB 2 MILLSETET CILI(HS&MLI6V 60T

Qar@EssuulL QsfesaNbhHa)

2+5 = 10: 2

2 x25= 5x10

50 = 50
~2:5, 10: 25

115." Answer/allemL : B
510 + 510
S10(1+1)

510 x 2
=2 x 510
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116. Answer/eallemL : A
Solution :

Let the quantity of alloy required be Q g

Then 26% of Q = 260 g
%x Q = 260 g
Q - 2602><61009
o - 2620600
Q = 1000¢g

Therefore, the required quantity of alloy is 1000 g.
ey :

Coemeuiment 2 Ceomrssd HevemeuuNest sieney Q & 616015

Seireny Qb 26% = 260 &
%XQ - 260 &
o - 26O2><6100®
o - 2620600®
Q= 1000 &

sTaarGeu, CoHemeuwimest 2 Ceonsd Hevsneuullsit ey 1000 & sy@Lb.

117. Answer/eflewL : D
Boys = 5x
Girls = 3x
Failed : Boys 16%
Girls 8%
Passed : Boys 84%
Girls 92%

ﬁ><5x + 92 x 3X
100 100
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21x 69
= —/—+—x
S 25
_ 105x+69x _ 174x
25 25
Passed Percentage
(174x)
= ixloo
8x
= 87%
LOMETOIEUT&HET = OX
meorel&er = 3x
Co&H QUDTHEUTSHET - Lomevsteuf&en 16%

Lomssorel&eT 8%
Coy&8 Qummeunsen : Lmewieufsen 84%
mswsieN&er 92%

(ﬁXS)Cj-i- 92 x 3X
100 100

21x 69
4+ —x
5 25
105x4+69x _ 174x
25 25

CoI&8 sgaisb

(174x

= i)xloo

8x

= 87%

118. /Answer/eallemL : B

a_4 b_6
b 5 c 7
a b

4 5 5
—

(x) 6E 6 7
24 30 35
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119. Answer/eallemL : B

x
J6x = x
() =
6x = X2
x = 06

far = 256

(@) -
4% = 44
L1
4
n = 16

121. Answer/eallenL: B

wir SI&60LD

6L BerenLo
M6 LeL

G/ QIMIEMLD
Qi Grmu

65fh &l 656l Ceunbi oanwss Q@ wnseEsb seudBleT OUTHE5D

1. - us 2. - 6&NG 3. 2a- QewM&H 4. g— SibY 5. @3- HEWEDEUETT 6. § — SE& BT
SMMIGL LOms 7. &M1- Conemed 8. da— LYl 9. ewé- Q&ESHD 10. Can-siTse
1. en- @nibsGur 12. §- @s&&d 13. Be- 2 _wiey 14. Gsn- wded
15. sM1— Q&b 16. - apmLY 17. §T- Grlemw 18. GH5— sLEYET 19. MH— MHEHSHD
20. Bprn- prey 21. B- Weneflemedr Qe 22. Bh- ey 23. ewbH- Sifley
24. Gpn- eumjemio 25. UM— uMLed 26. I— wed 27. Gu — Gosb 28. ewu- etemid
29. Gun- e&ged 30. - oD 31. 15— eunedr 32. ¢ - ey 33. G- SieTy
34. emw- dighgaro 35. G- Gurised 36. WN- GO 37. UMT- WMPSHSHED
38. efi- weoT 39. emeu- Led 40. QleueT— &eu 41 OpT— GBIl 42, &— 2 600T .

For queries mail to : tnpscprelims@shankarias.in; tnusrbprelims@shankarias.in;
tnpscmains@shankarias.in [Turn over



mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in
mailto:tnpscprelims@shankarias.in

SHANKAR
2= IAS ACADEMY

SINCE 2004 Best Academy for Civil Services Exam Coaching 68
122. Answer/eaflemL: D
Qamflev 2_LD6M6T
LI6BOTL @ esNwiett
Hemeor & 60016001607
QL b Q&eTeuTITL_ LTIy
Qum(m e QuITedT 60T 60T

123. Answer/eallemL: C

SIBsG50sM1LT SrsnLsderal - eluiG

2A(BEHS0s1Lfleb 2 crenr GFmhsmens sefldsefiCuw Dm0 unidsasyin
Stauhp sl Gurmer 2 ary. @ole sflarallewtt fldsaeh gy Qummer
FHhaudlshanay.

2B S@S057L M6t HCa CFmsh e wpHed A G LP®D QDT aHLD.
B s sflenalufish o OFreh usn(® wpanm Lol (HGL sughLd.

(B @S0sTL e QFnhadr sefldsallGu Blih@on. Bl ddemailuflsr Clrmhser
BewerbGa HlihELh.

(B EGSOFTL T ailewray, Gaugefl, » auans, HFFib, aieuin 2w GIT(H6T HeiT
SHmgennon aibin. Bir oo ddlenal eflenswdg ene Gomiflunsd @il Gumwafish e,

124. Answer/eallemL: B
SrlemLsHerai

Shians el prafl et BLEH GFsry GsalL sl wadbs weTsmend
seusablevard Fifldsg G wernentauend; Glaminud g ddlemmer.

Bla0sm_eysen aflmpallny, sausa, toerioen b QFmhamend saueiiuybiser. Fana
parblaneriflain @ FGFnhser @remg Teir 1% Beenths abSHIETTeN. HauD@DL)
Gflg&0 unigsred Qumgper sgafisheney. Balewmyy Bl e wns Benewibs aubs.
tfidsmed sefllGlummer si5 GFmhamer @l e SElemel ereirLr.

125. Answer/eallsemL: A
QuUWIT] USTIUGLD ST
aNeneurl), USTUUSLD | 6UMLD

QenL-tr USMTILGLD Gured

o it LUSTUILUGLD [h6ufl

126.  Answer/eaflsoL: D
waflenad agmihHeLw
aursilsy g Eig o
Gammy Clans ankss
Blg. Gsnd asrayin QFrhEar @i dsad, Cenddse ereirayn GFmhsafs
u@gdlsenngin. Falaurn sTaued R alawTs e 6 eoewsFClFmhsar e

Ugdlenw (Lpsalansy sTevL. (pgafenea eralavans omhmotn Gunmosh GemflhGluwmrs
SEDLalE) pFaflaneud GSTANGILWT eremiLkin.
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127. Answer/eallemL: A
GIIIT (B &I ST

LoGLE0ED T (g GHITGHT.

wochellan s eTaiTan i wLpuplielummatlar Gluwny et g o puiundw e,
@il EEng. aaummy Cummenar Cuuit Sigsht Hoemwimdlur 2 min s Hfaimalg
QurgseTTELLLIT eTeriiL(B . BlEseer ppeun LT eTewa)lh & pjaui.

Slem TN & LT
M pF ULpLb Glsm(p.
BlE01S1L (B & H@HHS P ULpLD BISM(E eTetTug Glummenn@ iy, eleungy Fenewuilssr

(2 mynfetr) GluwT wpsevndhw Qumend@ aflamag Fevamun@bluwir eTertiu(bLb.

128. Answer/eallenL: D

6UEDIATLLIED SMyentd SmLULCILIULIY

LMeneN, Si6utN SMyeuorll QUITGILIGILILIY
LDIT, QUMEMLY AheMNEF HmuyCuwIy
LOJLD, ULLD AQGEOL QuITEHUQUUIT

129. Answer/eallemL: A

QuimpLQLIWIY Q&g
AL LQuwiy Q&
STeLLIGILILLIT <y, 6001(H
HemeorIGILILIT Aem60
LI6BOTL|LIQ LILLY [H63TE0ILD
QamAmELILIT LIlg.§ &6

130. Answer/eallenL: D

@ueioiL_mb Geupmienid | &
eostiod Geupmienid | 6, 6T

BIETISMD GeummienLn &
KHhFMD CaummienLd @60, @eor
SHOTD CaummienLo o, s
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Gauhmiemio 2 (HUSEHD HeunHufledr GILINQE 6T& EHLD

Geaumm)emio 2_ Y G| GILIM R &
wpeb (ergpaumdi) | Bebenev DUGIGUGH, BaUTeN, |Liweslleney eIMHmeh
2T mGusT
B\FetrLmn m Blevanev GlFwitLBGLmmeiT
BLOGSTDTLD 260, eir,|Csmen (. e, | Sl SESST, 2 LelsLpd S
2, 0 D1 GH, Sal
BTG ETLD & 2%, QuImTpL (B, OxrenL, uamE, BUY, SEHH).
BbigsLn DIEIQUTSHGD, BUmEL (B, (Loanm.
GTGUENEY
ohgmn ey, Eabr Bt mbemt, Hlettmy, Brbimeh, Uiy, eTehancy, a7
HIL 1 SILD,
urrr&dlepio
HUDITLD UG, UGl 2| D LI $lpantn
7LD FHGHT B 1h, mrevin
srLmio (aflafl) | Elebeney Bevanev alflail] (DienipdHed)

132. Answer/eallenL: D

Geupmiemid 2 (HLSEHLD SeubafledT EILIT(IH 6T EHLD

70

Geummiemio 2_ Yy elEmel @B EILIMT (T 6T
wpseb (errpaumi) | Bebemev DUGHGUGH, eI, |uwesflaney erhney
U665 M GUGHT
@ getar_mn m Bcbemev Olrwn'i(p6lummeir
eLOGHTDITLD 260, Her.|CsTw (. MaushFHl, | smal. ShbH1, 2 L ellsLpF S
20, D1 GH, Fal
(BITGHTHTLD & 2%, GlumsL (B, Oaner, ums, BLLY, S,
JATEEN DigIaunHen, GIUmpL (5, (Lpenm.
STEUENEY
hETLD @b, Batr Bellmb5, Hlemy, Briimeb, Uiy, 6Tehen6D, 675
SHTL 1 GUILD,
Ui dlepo
DLDITLD AUG), HHl, I | D LW $lpenLo
GTLOALD FHBaT @) b, smeuid
eTLmip (aflerfl) | @sbenew Blsbanev aflarfl (2fenLpdsed)
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133. Answer/aflemL: A
Qamevedelr wpsaGon, @@L uiGen, @umuHuIGeon Quevuns B mas
Seuadmgw @1 e1pSHdEL udlevns Cauny i e1psS @ bOUHD) MBS QUIT(HET H(HeuH
Buel erentiu(Bio. Guned eretrgyib GFmeh Gunew Brdseh ereituBedmbg Corsmug).
Gumell erpsity suanaILI(BLD.
1. wpanHGumed
2. e 1Gued
3. s (1Gumel
1. (wsnEumsdl
L&) — GDUFGD, LOEhF — GOLOEHS, LDIIG)- aDLoiel AW GlFnhsetley (Lpseb eT(pdhss
worlenTauin Glumpelr wpailsheney.
Baiisutmy GFmsbelsir wpsalsh Bpds Caueuigw erepdSnsl udewns Gaumy i
T(pdE! Haiobs 3% Qunker Smausi LpsHBUTeRLITESHLD.
2. BenLuGumebl
Jds — IdwdsH, Baehd — Baaers], Jqwi- HmauF Bbw LFThseafs
Benufleh 2 airar e1(Lpdgy Lonmlewagun Gummer tonnalishansy.
Beisungy CFnsbelisnr @mruisd @pds Castmgw eTpsFDEl udlevns Caum Qi
T(ipddl H@inbh G5 Gk smaigh B (GUTERWTSD.
3. sewLUBunel
DBLD- IH6H, [Hlevid- Flevedt, LpSHLh — Wpdeht, UbHev- LBSHT, Flbueh- FlouF HHw
Qemhsetieh uybuieh 2 eiren e1psg) Lommlengyd GuTmer LTDaiisheney.
Baaunyy Qenebelistr @myFuied s Gouatmguw stupsHh@l uewns Gam @F
ST(Lp33) Lok N0 Qunpen Fmaig S UGurelm@Lb.
snplement) Quuiisefiss @miFuied HH@h way erupsHHEL uSans ensgid
s®LUGUTNWNS aumpld. waT eTupSEN@EL udlens gy s LIGCUTAIWTS uBLD.
wHRGunedl
epauenstl Gurnelser ol (Hroasil Gaumy (b suenslt Gumelluytb o & (h. ghHI- HEhd-
B aCFnhaemen Crnd@iuser. Qe Mehs areiigyd CFmeh phg eretrgyn GFmcbellalr
Gurrel auigauon@Ld. HEhd c1esim GlFmebelleh o aiTen 6T(LpSZISeNT Hewadgid Caunul (B
Bmbsmepid g @b areeyh CQunmenenGuw mEDS).
Beiiauny s OFnebelleh Quichuns HLohd TLPSSIFEHESL LUHTS 6T(LpSSIH6T
Samendgyo Caumyul L gy Qummer amaioed miug) wphHmiGured ereuiiu(hib.
134. Answer/aflemL: A
S&GILILLIT 16 euemsLL(HD
QPGS 2 euemsLu(Ld
L YGEDINEG) 3 suemsLILELD
Gumed 3 eusmasLILEGLD
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135. Answer/eflenL: D
LOChH2_ Camemel, 6ThHng
LDMRIGEVLD EREMEVEMILI H(H(LPSHLD 6T6uT6L

B &SL5860 &meL &(pall eubGH e

G(P2-5GM QLML EDUWIS ST 616076V

Be0&&EICUTEd | STELEUM, UDHSI)

136. Answer/eallenL: B
B
B eTéveund GFmpaamenuyin erevewn @i msefletd (pupedownes ang ol
vwetu(hSHieug Bevanev. HEhF a7 161D OUWeTH HEhwF 616 mILD, H(HGBHL Gl
61687 g3LD Guweny Gmebaney eTewayLb auph@GACmid. aieunn Bevdsent Cmmluiedlmbg
LpihgI, Flevd b auphigio QFTHEHET Lok cTeILIBLD.

(e1.811.)- Ganemal, @Lb®D, TS, Guigy, Caaewi(h

&2 &5&M
Ui FuikhsG @rided Heog wl B HwHGar Fe QFuiHsament
udihsICsneTen el polerned whHmeudser yfbsOsterer @uewns uemsuiled
Qumpha@ents LwsTLBSSIT. ey b @epalery e Qummer Hsheugy CFwamevd
@Wdad HLo&GET LWsSTLI(HSS)FHCHTET GHLD OFTDNHET @Hnp dh@kn) cTeiL(Bb.
(61.%1.) Qumnssrenents up eTexed (QumHEFTT LWETUBSSIMS!)

UL UIT HTMT 6160 (WITESTITHT LIGSTU(HS SIS

137. Answer/eallenL: C

AuImQ&meL &LV, SHLILI6L
SNQemed QIRIGeLD, Si(HaID
HnF&FQFTeL grmel, &6o16aT60
6L Gl&meL 6U(HL LD, &F&SILD

138. Answer/eaflenL: B

@GO @BEUT@E aTeraumd QGTLFOMLA
LIeOQUT, eneareung @(hEnLOW|D eJmLIsoT. (mesTEmmeL - 260)

139. Answer/eallenL: B

UGSHSHMey segmuj | 2 (HL6n60 HITTUIeEuse

&S6T &6 EhIT UL (H&CHITL ML SH6eLWITEUIGHSFLD

Q&mevedletT Qlgeveury | Fm.LN.CaglliNeTemern
QebsLOID SIHSEUOTT | [T, QENThIEGLOF6OTT
Qumflepmuim) GC&auGHUILILITEUTEUDT]
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140. Answer/eallenL: D
> a@ijweomms QAsmAHALWIF
e gl QUTEHOND QIS THILmMME CSTHMCILILIT P SLD.
®  6I.BM. BHLEUTMHLD, CSTELEVLTEMLD.
> QamfmHAuwy
o @ olmer Sl CFWmMs GMEGD CQUWITTETE 66w, @L LD, SMTeVLD, LIM6L
fweumemnmsd  GOUUTEGeur  QeuefUusmL ILTSEGaUT 2 @UHSTDED  QU(HEUGI
QamAMGUWIT 6TesTLILI(BLD.
® GLEM MTH, HLHGH6D
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