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jon of Elements

iodic law
are penodic funca

Classificat

pef gave a per
ents

In 1896 mendel an of their

"The properties of elem

atomic masses”.

o There were seven penods (horizontal rows) and eight groups
(verucal columns) in the periodic Table of Mendeleel having
63 known elements at that ome

« According o Modern Periodic Law “the properties of
glernents are periodic function of their atomic numbers

« There are eighteen verucal columns, known 25 groups and

known as penods
which are repeated al

seven honzontal rows,
jes The properties

« Periodic propert
regular inrervals are known as periodic properties Atomic and
jonic  size,  electron affiniy,  jonization potentials,
tive  character, acichc or basic

electronegativity, electropost

¢ mecalic nature etc. are some Important penodic

characte
properoes

Characteristics of Periods
« The number of valence electrons in elements incr
1 to 8 on moving from lefc to nght in a penod.

« The elements in a period have consecutive atomic numbers
« The valency of element INCreases from 1 to 4 and then
decrease to 0 (zero) on Moving from left to nght in a penod

s Aromic size, electropositive ch
reducing nature of elements and basic nat
decrease from left to nght in a penod.

» Electronegative nature, nan-metallic nat
oxides, ionization potential increase fro
period. In a period, electronegativity an
also increase from left to right.

Characteristics of Groups
o All
sam:hi Smrt;:msr afia group of the Periodic Table have the
_ r of valence electrons and hence, ha
similar chermical properties praaines
« Aromi i i
mdun:s ﬁtﬁ- ;Immpmurwe nature, metalic nature,
S N elements and the basic narure of oxides
Elers op to bottom in a group.
NEgamve na IOMizati ;
elecoonegainty ;:.n::t:rlfamn potental, electron affinity,
ic nature and acidic nature of

gases from

aracter, metallic character,
ure of oxides all

ure, acidic nature of
m left to right in a
d eleceron affinicy

oxides decre. j
ase down a group with increasing atomic number.

ganic chemistry

Hydrogen @

« Hydrogen 15 the firs
o Hydrogen ha

nd its Compounds

¢ element In Periodic Table

isotopes protium or ordinary hydrogen!
hydrogen {1H1 or ,0%), truum

s three

{.H']. deuterum of heavy

(,H or D R
Tritium is the radioactive isotope of hydrogen
water is the neurral oxide of hydrogen. 2
pure water freezes at 0°C and bails at 100°C. This abnormal
hugh boiling point 1% due to associatan of H,O mr:ﬂecules.,i
through hydrogen bonding h
Water is a polar compound {dipole moment —185 D) and
delectnc constant re, 81

o punfy water (Permutit-method)

f its tendency to form,

s
.

1
4
e

possesses a hugh
Zeolite 1s used T
Water is a universal solvent because ©
H-bond and polar nature.
Water has very high speci
as a coolant.

wWarer which lather with soap Is called
not, 15 called hard. i
Hardness of water may be due to the presence of
hicarbonates of caloum or magnesium (temporary.
hardness) or due to the presence of chlorides and |

fic heat and thus, widely uud:~

soft and which does|

sulphates of Ca or Mg, (permanent hardness) !
Temporary hardness is removed by boiling or by adding |
lime water (Clark's process).
permanent hardness is removed by adding sodium
carbonate  (Na,CO,) or calgon (sodium l-
metaphosphate, [Na, (Na,[PO;)¢] or zeolite which is 30
called  permutit (hydrated sodium aluminium silicate.
Na, Al,Si, 0 -xH,0). i
From sea water, pure water is obtained by 2 process caled.
reverse osmosis, Le, by applying pressuré higher than the
osmotic pressure towards the solution side. This process ®

also called desalination of sea water.

Heavy water (D,0 mol wt = 20) is the oxide of hea)
hydrogen. It is used as a moderator in nuclear reactors
In H, 0, oxygen 15 in mMinus one (=1 oxidation seate, (™)
which is the intermediare oxidation state of OXyBer




26 an oxidhsing, reducing and bleaching agent.

o,
| us g ome blacken in air due ta the farmation of
paIft ion of HS presentin air, H,O; 15 used (o wash

e ¢t
i o s pbs to PbSO
S gt | GrouD (Akall metals)

- apts
i"’"mems are soft.
' Wdﬂ s the lightest mexal,

hi
) nerals 7€ srored under kerosere or paraffins to

gl (e from actian of au
7 shaws diagonal relacionship with magnesiam.

'f:::sm o PIOCESS merallic sodim i prepared by electrolysis
F d. mtﬂ[fn N.H.OH.
chipride {NaCl} or common salt 1 used m our
lda et 254 preservative for pickles, meat and fish, It 15 2lso
ed the manufacture of NaOH, Cl, gas and soap.
o is used in yellow light larmps.
{NaOH) or caustic soda 15 used in the

i hydrovide .
o dyes and artifical sitk industries and 1 the refining of

pule mineeal.
 sadium picarbonate {NaHCO ;) or baking soda 15 used 10
drinks and fruit salts, 10 fire extinguishers, It
the form of sesquicarbonate, 1« is used for
sodl washing, Baking coda when mixed with a mild edible
oo ke carcanc acid, 1s called baking powder. It is used @
e cake sofc and spONgY.

jodium carbonate decahydrate {Na, O, A0H,Q) or
washing soda 15 used in the manufacture of glass, soap.

wahang pawider, snd for softening hard water.
10H,0) i Glaubers salt. It 15

wm

; ent
}ﬁﬂw USE'd in

wed & purgative.
Sodiumn thicsulphare (Na;5; 0,
hpo. It s used in phatography 2
wmoves the undecomposed
thiogulphate salt.

4l AR jyAu are the elements of [B group. These
tements are called coinage of cUrrency metals.

They are ¢- block, transitional elements.

These are very hard, malleable and ducrile metais.

i::hq have high density and higﬁ mp ;nd b.p.

W0, 15 used as a ‘mordant 1N dyeng Copper sulphaté
Muhydrace 15 blue i colour and s called blue vitriol
W50, is used to cest the presence of water
Copper 1 allayed wath gold and silver for making ofnamernts.
%’ s the lupar caustic It is geored in dark brown

bey .
! Mths because it is phamsensi:ive.
;.:I-,;E Pt, etc, metals which vema
of ather serong acids dissolve in 2qu
e ofHCY and HNO, in 3: 1)

.5H,0) is also known as

5 2 fixing agent because ic
Aglr as soluble  silver

in anaffected by the
a-1egia {which is 2
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Elements of Il Group

Il A subgroup elements &€ Be, Mg Ca Sr, Ba and Ra. They
are ralled atkaline earth metal and are s-block elements,
Calowmn of this family s most abundant elements in earth

Crust.
Mg(OH), is called milk of magnesia an

ancacid.
Mg50, 5 used as a mordant m dyern

It is also used as a purganve.
Beryllium shows diagonal relagonship with aluminium.
Calcium oxide {Ca0), also called gquicklime, gIves hissing
cound when dissolved in water. Ic is used in the manufacture
of glass, calcium chlnride. cement, MOras, bleaching powder.
caloum cartnde, slaked lime. 1015 also wsed 1 the extracrion
of iror and as a drying agex for ammona and alcahol
Caicium hydroxide (slaked lime) [Ca{OH),). 1 used in the
manufacture of bleaching powder, caustic soda and soda hime
and for softening of hard water.
Wwhen CaCC, 1s dipped in wate
the evolution of carbon dioxwde.

Calcium sulphate is gypsum (Cast,

2
(—) of its water of crystallizacion when heated at 120°C to

3
form [CaSO JJ,H, O which & xnown as plaster of Paris.

Gypsum Is used in the preparation of building plaster and

anhydrite.

€as0, 15 used for
(sindri fertilizer) and sulphuric acid.
Master of Pans 15 8 white powder, which sets into hard mass
calted gypsum On hydration. with water s0 it is used i”
making casting for statues, toys, for plastering facturad
bones, ¢
cement has the following composition:  Calcium oxide
(CaO 50-60%) alurnina (AL,O, 5-10%) and magnesium
oxige (MgQ, 2-3%). Raw matenals used for its preparatian

are limestone and clay.
d) and mercury ( 4o HE) e

Zine ( ;g Zn), cadmium (€
the three slements present in I B subgroup. They are

d-block elements.
Zinc 15 used in making alloys

ete.
Zinc is deposited on the surface of iron articles by the

process called galvanization.
Mercurous chioride or calomel {Hg,Cl;) 1 used for aking

calomel electrodé which is a reference elecrrode.
Mercury, Hg is filled in CFL lamps.

d used as an

g and tanmng industry.

r. the bubbles evolve, due o

- 2H,O). it loses a pare

the manulacture of ammonium sulphate

like brass, bronze. German silyss

Elements of IlIA Group

(Boron Family)

Elements are gB. 13AL nGa inand 5T

Boron ¥ a serni-meial Rest of elaments are metals.
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Boron halides are Lewis acids, BBr; > BCl; > BFs.

« Borax, suhaga or tincal is Na, B ,0;10H,0.
aeroplanes.
in dyeing.

All compounds are used in making
Aluminium sulphate is used as mordant

Elements of IVA Group

consists of elerments carbon (4C). silicon

« The IVA group
(s05n) and lead ( 52 Pb)-

(1451), germanium (;;Ge). tin

« All are p-block elements.
« The stability and volatility of tetrahalide of carbon decrease

with increasing molecular weight of the tetrahalide €g.
CF; 5. CCly» CBry > cl,

Thermally maost volasle Least stable
Least volatile

Garbon
e Carbon has two Cryst diamond and

graphire.

Diamond
|t i5 the pure
e It is hardest substance and

o It is used in making jewellery.

Graphite

» Large amounts of gra
Acheson process

« Graphite s a good con

o Ic is used in nuclear reactor as

Coal and Charcoal
« Coal is the amorphous variety of carbon.

. Coal is used as fuel. Coals are of following type
(2) Peat (60% carbon)
(b) Lignite or brown coal (70% carbon)
() Bituminous (73-83% carbon)

(d) Anthracite (90% carbon)
« It is used in the manufacture of fuel gases like-water gas

producer gas and semi-water gas.
« Charcoal I':.Ir}irnal charcoal) is used as a fuel and also as a
dec orant in the purification of water, decolourising sugar

sol ion and in gas masks.
carben Dioxide (CO,)
« Air contains CO; to an extent 0
is an acidic oxide of carbon.
. 5olid CO, is technically known as dry ice (drikold). It

roduces very low temperatu i
re (— 100°C) wit
gives an excellent freezing mixture R

Silic .n

+ the se
w It cond most abundant element in the earth’s crust

alline allotropes -

st form of carbon.

15 3 bad conductor of electricity.

phite are prepared artificially by

ductor of heat and electricity.
a moderator.

f 0.03% by the volume. CO;

« Crystalline form of SiO, (silica) i1s quartz. 510, is solyp|
e

in HF.

Glass
. Amorphous  and transparent  solid,

solidification of various silicates and borates.
« Various varieties of glass are : Coloured glass, hard glass, high

refractive index glass, pyrex glass, crook’s glass.

obtained by

« Coloured glass can be obtained by adding follow
compounds. ng
- —
Compounded added Colour imparted
Cobalt oxide T lee
Cuprous oxide Red
Cadmium sulphide Lemon yellow
Chromium oxide Green
Aunc chloride Ruby
Manganese dioxide Purple

Types of glasses
e [Window panes, bottles, test tubes etc

_!‘:;f:_ _giasﬁ
Hard glass Combustion wbes etc.
Crook’s glass | {absorbs UV rays) used for making lenses

Pyrex glass |Ca-uk|ng utensils
High refractive index glass |Lenses, cut glasses
Glass laminares !Bullet proof materials

Glass Wool

It is an insulating material, obrained from fibre glass arranged
into a texture similar 0 wood. It is produced or rolls in slabs
with different thermal and mechanical properties.

Elements of VA Group

(Nitrogen Family-Pnicogens)
N, 1P 313AS: o Sb and g Bi.

« Elements are ;
nt element of this Family in

phosphorus is the most abunda
the earth’s crust.

» Nitrogen is an essential ¢
NH; is an alkaline gas. extremely soluble

dried over quicklime.
« Oxides of nitrogen when dissolves in water, give oxyacids ¢g
gives HNO, (nitric acid).

NO, when dissolves in water,
Nitric acid is a strong acid and used in the synthess

fertilizers and explosives.
d in match industry and in lphﬂ

« Red phaosphorus is largely use
manufacture of phosphor bronze-an alloy of Cu. 5n ;

Elements of VIA Group
(Oxygen Family-Chalcogens)

« Elements are 3O, 15 5@ 2 T€ and gPo.
« Most abundant element of the family is OXygen:

omponent of explosives.
in water and 5
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odauion state of oxygen 15 {=2),
A ol H2 30 * Hellum was discovered by Frankland and Lockzyer He-ll o
Tad . acid and 15 4 deh abundant on che lunar surface and holds the parennal o
co sl d:baﬁ"l‘f ehydraning agenr 1t 15 yead put an end to che energy cnsis of the 2arch
*A}gtlnﬂ €x welsh.m ope of * Argon was discovered by Rayleigh and Ramsay.
’ E
Lpe @218 20 ’ pe oF Gxygen. It 1 diamagneu pas. = MNe. Kr and Xe were discovered Ramsay and Traverze,

* Radon was discovered by Dorn and 15 not present :n ai.

W bleaching agent. Its bleaching action 1 dye ra
» All of these elements are colourless MONgaLom:C gases.

o B )
N (o and is LEMPOTary.

%of sulphur causes acid ramin the armosphere. + Their electronegapvity and electron affiity 2r2 zero.
v T - e —m et e e e
Gas Uses
! Hnts nf v“ Grnup (H3|Ugens) Heum — '_jiurt'l:-' axygen for deep seadives filing, balioons
: s € of. 7Ch wBr hand  Ar jand n low temperature applications.
B am electionegatvit Neon iIn adverrising €igns.
7 has N od ¥ Argon ‘ight bulbs
e s prepared Dy owdanon of HC| wah MO Krypton/Xenon  Phatographic flash TV tubes
05 K CR 0 et 2
ghyre s maomum eletiron  affimiy in the . Some (mpsertant Oras
wﬂ.s‘_ . r —_—--- : ———— e e —cunE———
et of reactvily of halogens F, > Cl, » 8 Matal Ores : Chemical
. 2 $ > Bryoat, . ! :  composition
oyer of electronegatvity £ > C1> Br > | Sodium T Rock s e T
,ivdet of acedic strengeh HI > HBr > HCL > HiF, Chile salt pecse i NaNO,
nge s @ powerful antiseptic and used as a tingt Balax © O MNa,BRA0H 0
e [3 solution of iodine in alcohal) wre of  potassum Caraline KCl- Mgl &H,0
Syhane N
Magnesium Magnasi f
sments of Vilith Group 7" 1 it | Meco,
L Asbesios P sy Mg,
‘ames i Caloum Lime stone ;. CaCO,
3.0 4™ (Ferrous merais) Lypsum i Cas0,- 2H,0
1 fh, od (Light platinum metals) Fluorspar | car
) Al : :
05 -, Pt (High placinum metals) i " s Al Qy 2H,0
1ol these are d-black elements. E::: “: A Ma AP
th w0 is obtained from blast furpace. o 15 rost impure Micasp | AE
um of ron, Ircn Hzematite ?lSI Cua(OH);
) e
‘% %00 5 very hard, but brittle. It capnot be welded. Tt Magnerice Fe:lgJ
:u'ums Maximum amount of carbon {2.5% to 4.3%). lvon pyrices FE;-: q
aﬁ“?;ﬁt ifon is the purest form of ron. It contains 01 t& Serice FeCO,
Immdgruugh: iron is soft, ductile and malleable, so opper E‘:'PP'” glance Cu,S
. OppRer pyTites CuFes
1 . A . 1
ﬁmnmmt important form of iron. IT contains 0.2 o :T.::;:lm CulOH), - CuCly
e - : ) F. I..I.C'D}- CulOH)
L7 i Sibvar Silver gl ?
m{; |;resenc in haemoglobin (blood) and 115 oxidation Horn s_lance AR5
ing semoglabin is +2. Ruby ‘f;"‘ AgCl
e . sibver .
8 af irgn is an electrochernical process. Rusc [ C-_ﬂld Sylvanice iﬁf TSb"’S‘
‘0 i hydrated  ferric oxide Fe, 0, xH; 0. Zinc Zine blende 7 55 &
1B Galleg § : n
jeweller's rough. Calarnine ZnCo,
Hl Zincite Zne)
, nts 0' Mercury Cinnabar Hgs
ey Zero Group . Casstere 510,
% e d
Ao 248, 13 Ne, A 5 Kr o Xe and R =" Pbs
 the mus; abundane o Cerrusite PBCC,
t inerc gas in air.
n Ea!r 1 AHSIE‘S;LE PbSG.
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Some Important Alloys

Important W\\

Alloys Composition | |
Solder [Tin and lead |Soldering.
Bronze CW and tin .Making urensils, statues, coms etc.
Type metal  [Tin, lead and antimany Used in pr:rtrr‘-g
Bell metal |Copper, tun Making Erjebs _
Gun mggl Copper, un and zinc Gears and bearing, :
Brass | Copper, zinc IUtenslls. condenser, tubes, cartridge €aps eqe.
Aluminium iCopper and alumimum | Coins, picture, cheap jewellery,
Bronze | .
German silver | Copper, zing, nickel | Utensils, resistance wires.
Constantan | Copper, mickel .Elecrm_.'al apparatus.
Dental alloy | Silver. mercury, tin, 2inc Far filling teeth.

Utensils, bicycle parts etc

! Automobile and aeroplane parts.

Stainless steel | Iron, chromium, mickel,
[In making coins of heater.

Magnalum | Magnessum and alumimum
MNichrome | Mickel, ron, chromum, manganese _
Misch metal  Cerum, lanthanum, neodymium, praseodymium and other lanthanoids | In making cigarette hghters.
i ol !
Some Important Compounds
Common name Chemical name i Formula
Aqua-fortis Nt acid : HNG, o
Aqua-regia Mitric acid + hydrochloric acd | Conc. HNO, + conc. HCl (in 1: 3 rauig)
Baking soda Sodium bicarbonace NaHC O,
Brine Sodium chlonde solution | NaCl solution
Blue vitriol Copper sulphate | CusO,-5H,0
Bone ash ‘Calcium phosphare Cay(POY,
Bleaching powder | Calowm oxy-chlonde ‘ CaOCl,
Caustic soda ‘Sodium hydroxide | MaOH
Chile salt petre Sodium nitrare ; NaNO,
Dry ice {Solid carbon dioxide ' Co,
Epsom salt Hepta hydrate magnesium sulphate | Mgs0,-TH,O
Foul ar Mitrogen i M,
Grain alcohaol Ethyl alcohol | C,H,OH
Crape sugar Dextrose ! CeHhOs
Cypsum {Calcium sulphate | CaS0,-2H,0
Green vitriol 'Ferrous sulphate ; FeSO, - 7H,0
GCammexane | Benzene hexa chlonde CHLCl,
Heavy water 'Deutenum oxide oo
Halite Sadium chlonde MaCl
Lime stone (pearl) |Calelum carbonate CaCQ,
Laughing gas 'Mitrous oxide N,O
Milk of magnesia Magnesium hydroxide Me(OH),
Milk of ime (slaked lime) Calcium hydroxide Ca(OH),
Oil of witriol | Sulphuric acid H,50,
Plascer of Pans ir:am:ﬂ.:rr'l sulphate hemihydrate c iEUfE‘ZH,D
Phosgene Carbonyl chloride codcl,
Paris green | (Double salc) Cu(CH0,),
Pear! whice ' BIOCI
Quarez or sand _ISdu_'cn dhoxide Si0,
Quick silver Mercury Hg
Quicklime |Calcium oxide Ca0
Red lead \Lead retroxide Pb,O,
Stranger gas Xenon Xe
Spiric of salc Hydrochlonc acid HCl
Soda ash |Sedium carbonates Na ,CO,
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=" gormion Wame _ Chemical name : T Formula
//gﬁk_-; Sedrm sulphate " Na %, T TTTTrTm——
Tear 835 Chloropic nin ! CCLNO, {or chloro compounds ar MM, )
VINERA Dilure aceue acud | CHCOO0H
washing soda “Sodivm carbonate decahydrate | NajCO, - 10,0
whater glass Sodiuen silicage i NaS0,
wmewiid - Zec e zomp
e Points ta be Remember E
of mingrals meals OCCUr 18 nature. 7 Roasting is the process of heating are (mainly sulphide ore) in excess of ,
Ay x2 18 minerals from which melal 15 exiracted benehcially ar which calgination is hezting the ose {carbonate or tydroxide ore] in !
! o mattix 15 1he IMpurties associated with ore absance o limited supply of air ;
3 0¥ 7 Zero group element are called inert gases or rarg gases. :
T P added 1o gangue to convert it into $'ag, ;
’F._._,_.--'—____‘_ o - - . - -— - .- - ————— - - . — _— b

EXercise

| Gypsem (CaSO,-2H,0) is added to clinker during - Sodiumn thiosulphate (Na,S,0;) zolution is used in
cement manufaciunng to cs 2611 ) photography to (CDS 20m1 1)
{al decrease the rate of setting of cement {a] remove reduced silver
{b} bind the particles of calcium silicate ib] reduce sitver bromide [AgBr] grain to silver

) fatilitate the formation of colloidal yel ic) temove  undecompased AgBr as a soluble  silver
() impart strength to cement thiosulphate complex

1 Maqrakium is an alloy of magnesium with id) convert the metallic silver 1o silver salt
2} sificon (b} chlorine 9. Atonticity of phosphorus is
k) atuminium {d) calcium fa) 1 ib) 2 (el 3 (d) 4
}. Bleaching powder is 10. Moble gas is
&) a0, 2H,0 Ib) CalCl, fal manoatom ib) diztomic
ol CaCOy {d) Ca0 fe] triatomic {d} pentaatomic
4 Sulement I On mixi ihg with water, plaster af Paris 11, Which of Ihe following occurs in the native state?
hardens, ta) Silver b} Copper
Satement 11 By combining with water, plaster of fc) Both Ag and Au. idl Carbon
Panis is converted into gypsum. {CDS 2011 1) . : .
fa] Statement | and statément Il are true and statement ) 12, Statemend I Oxides of sulphur and nitrogen present in
i5 the orrect explanation of statement |. high concentration in air are dissolved in rain drops,
[b) Statement | and statement Il are true and statement |1 Statement 1 Oxyacids of sulphur and nitrogen make
is nOL the correct explanation of statement |, fain water acidic. DS 2011 0y
[t} Statement | is true but statement Il is false. [a) §lat:mcn1 | and statement Wl are true and statement Il
fo) Statement | s False but statement I is true, 's the correct explanation of statement |,

{b) Statement | and statement Il are trye and statement if
5 Aot the correct explanation of statement |,

ic} Statement ¥ is true but statement 1l is folse.

id) Statement ) is false but statement I is true,

% What is the main constituent of a Pearl? {COS 2011 1)
) Calcium carbonate and magnesium carbonate
M Cakcium sulphate oniy
kium oxide and calcium sulphate

) Cacum carbonate only P e &
b Comgosttion, of bauxite is fb) mplecular crysial
ﬂ*“zoz 20 (o) AL, -H0 fe) ionic crystal
y AD; -2H,0 {d) ALO, -3H,0 {d) covalent crystal _
' ;he sabstance added to blast furnace for removing . . abundant metal in earth's crust is
ol iy (a} carbon (b) steel
oy (o] ore [c] iron i) atuminium
e} Fyx ' () slag
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15

16,

18.

14,

20.

21,

23.

24.

26,

27.

cDs Pathfinder

The purest form of carbon is
la) diamend () graphite
() steel (d) sobder

Which one among the following substances evolves
heat when dissolved in water? (cDS 2011 1)
{a) Potassium nitrate ) Sodium chlorde
[c) Glucose d) Calcwm oxice
Which one among the following metals 15 used lor
making boals because it does not corrode by sea
water? (CDS 2011 1)
(a) Tungsten
[c] Antimony

{b] Nickel
[d) Titarmum

Monel metal 15 an alloy ol

fa) Cus+ Al ) Cu+Mi

(c) Cu=+ Al (d) Mg + Zn
Baking soda 15

[a) K,CO, [b) Ma,50,

(¢} NaHCO, ld) MalH

The percentage of carbon 1s highest in
la] tool steels {b} steel
{e) cast wron (d) solder
Heavy water imphes [CDS 2011 1)
(a) water which s used in heavy industries such as thermal
power plants
(b) water which contans S0," and CI° of calcium and

magnesium
le) it is deuterated waler
(d) it s water of maximum density

Water is a good coolant and 15 used to cool the engines

ol rars, buses, trucks etc. It is because waler has a
(CDS 2011 1)

b) low surface ténsion

id) low expansivity

{4l high specific heat
[cl high boiling point

Carnallite 1s an ore of

(a) Cu ih) Co

[e) Mg (d) Al
Silicon s

{a) alloy (b) metal

lc} conductar (d] semiconductor

The formula of plaster of Paris is
‘.a] CES{J?‘EH?D Ihl 2:3504' H:.U
(c) 2CaS0, -8H,0 (d) Ca50,-8H,0

Which one of the following is not a periodic propery
i.¢., does not show any trend on moving from one side
to the other in the Periodic Table? (CDS 2010 1)
[a) Atomic size (b) Valency
(¢) Radioactvity (d) Etectronegativity

Statement 1 During the setting of cement,
structure has to be cooled by spraying water.
Statement Il The constituents of cement undergo

hydration during setting of cement and it is an
exothermic reaction. (COS 2010 n)
fa) Statement | and statement Il are true and statement ||
15 the correct explanation of statement |,
(b Statement | and statement 1l are true and statement ||
15 not the correct explanation of statement |
[c) Statement | s true but statement 1l is false
{d) Statement 115 false but statement 1l 15 true,

the

18'

29,

0.

31,

33

34.

35.

36.

37.

38,

39,

Gypsum s
[a) Ca50,-2H,0

[c) CaS0, IH,0

Ib} 2Cas0,-H,0
{d} 3Ca%0, 2H,0
Cuckhime 1s
(a) CaS0,
c] CalOH]),
Bone black 1s oblained by
(a) treating bones wath H50,
(b} destructive distllation of bongs

[¢] heating bones
[d] heating wood

(b} Ca0
(d) CusO, |

Which among the following elements 1s abundan G
the lupar surface and holds the potential to put an

to the energy crisis of the earth? (CDS 201 M !
[al Helium-I (b} Helume-li i
le] Helwm-Hl [di Helium-v

The voil in a heater is made of (CDS 2019
(a) nichrome (b) tungsten
[¢) copper {d) iron !

Chiel ore ol wron 1s
(a) bausite
[c]l haematite

{b] magnetite
|d] dolomite

atch Column 1 with Column 1l and select the cormec | :
answer using the codes given below the Columns

Column 1 Column I1
[Alloy) {Constituent)
A. Solder I 1. ]n;n and carhuﬁ. N N
B. Brass 2. Copper and zinc
C. Bronze 3. Copper and lin t
D, Steed 4. Lead and tn
(CDS 200 1)
Codes
A0 BE LEE gy AR €, D

fa) v 2 3 4
ek v 3 2z 4

b) 4 2 3 1
[d}43 2 1

Il a limestone piece is dipped in water, bubbles evohe
The bubbling 15 due to {cos 2010 )
{a) hydrogen

{b) oxygen
le] water Vaour

{d) carbon dioxide
Which one of the following is used as a mordant ©

dyeing and tanning industry? (cos et
(a) Magnesium oxide
(b] Magnesium carbonate
fc) Magnesium chlonde
[d) Magnesium sulphate

Iron used for casting is
fa) steel (b) wild steel |
le] pig iron (d) wrought iron

Producer gas is mixture of -
(a) CO +H, (b} CO+0, '
(c) CO+N, - [d) €O, +0,

Which is found in transistors?
[a) Ge [b) Ag
[c) Pb

(d) Kr



one of the [ollowing is the softest?

-.\"hl"h (bl Alurmimium REaND
" ﬁ;;ﬂ”“ (d) Copper
(cl one of the following 1s Lhe secondary source of
i “rh'uf].? P nuﬁmscenl Iﬂmp? (CDS 2003 1)
i jht in o g (b) Argon gas
13]’ r:rcuﬁ' vapour (d) Fluorescent coating
[c. sy waler, when compared to the heavy water
o D;ﬂl.nm nuclear reactors is
sed cal times lighter
marginally lighter
[t] hair 35 heavy

3 heavy because chemically both are the same

il
is added to Portland cement 1o
0 G}f&l:ml’: the process of setting

(b} harden i
o retard the process of setting

(df smprave hydratability of cement
o which one of the following when dissolved in o

ves hissing sound? (CDS 2009 1)
ja) Limestone [b) Staked hme
o Sodalime (d) Quicklime
. Which one of the following 15 correct?
cetting of plaster of Pans is (CDS 2009 1)
al dehydration

(o) oxidation with atmospheric oxygen
c| hydration leading to another hydrate
(d) combination with atmospheric CO,

%, Nitrous oxde is called
fa) laughing gas (b) tear gas
k] producer gas [d) methane gas

{. Which one of the following substances is used in the
manufacture of safety matches? (CDS 2009 1)

fa) Red phosphorus

[b] Write phosphorus

el Prosphorus trioxide (P,0, )

[dl Black phosphorus

| & Stinless steel is a/an

&) element (b) compound
[¢] alory (d) None of these
:Jr % What is the jeweller's rouge? (CDS 2008 1)
(3] Ferric oxide (b) Ferrous oxide
Ie) Ferrous carbonate [d) Fernic carbonate
0. Which one 15 the mineral of aluminium?
Gl Malachite (b) Azurite
" Bauxite {d) Galena
i, .
sﬁm 15 usually kept under
i - (b) CCI,
|2 krosene (d} water
:Ii:‘]h metal' jg widely used in the manufacture of
)y the following? (CDS 2008 1)
) Material of car brake
k]_ G tectors
0 Emerger. 9hters
Mergency lights

33.

54.

535.

56.

57.

58.

59,

60,

61.

62.

63,

Inorganic Chemistry 655

As which one ol the following, does carbon occur in its
purest form in nature? ) (CDS 2008 1)
(a)l Carbon black {b) Graphite
(¢} Diamaond {d) Coal
Match Column I with Column IT and ut!l{-r'ttjhit-' correct
answer using the codes given below the Columns
{ ! (CDS 2007 1)
Column I o (Eumn 11
iMineral) {Industries in which largely used)
A Limestone 1. Cement
B. Copper 2. Electrical goods
C. Bauxite 3. Manufacture of aeroplanes

D. Manganese 4. Sieel -

Codes
A B C D A B C D
fal 3 4 1 2 ) 1+ 2 3 4
feJ3 2 1 4 [d 1 4 3 Z
BaQ is a _
(a) amphoteric oxide (b) ntu_rral oxide
[c) acidic oxide (d} basic oxide
Which one of the following vilaruns contains cobalt?
(al Vitamin B, fb) Vitamin B,
{c) Vitamin B, [d) Vitamin B,
German silver is an alloy of (CDS 2007 1)

la) gold and sibver

(b) copper and silver

(¢} copper, zinc and silver
[d} copper, zinc and nickel

Consider the following statements about graphite.

L. It is a good conductor of electricity.

2. It is an allotropic modification of carbon.

4. It has a high refractive index.

4. It is present in the non-volatile part of crude
petroleum.

Which of the above statements are correct?
(a) 1 and 2 [b) 2 and 3
lc) 3 and 4 {d) 1,3 and 4

The fixer used for developing a photographic film is
chemically

la) a rcdu-cinlgl agent (b) an oxidising agent

[c) a neutralising agent [d) a complexing agent
Which one of the following is a mordant used in
dyeing? _

(a) Calcium hydroxide (b) Aluminium sulphate

(c) Caleium carbonate {d) Zinc phosphate

Which of the following metals are t

haemoglobin and chlorophyll, reapechvely?ljmsen :
[a) Fe and Mg (b) Fe and Zn (cDS 2007 1)
[c) Mg and Zn d) Zn and Mg .

The following substances are used
Jolic in low te t
applications Roitann

[a] liquid helium (b} hquid nitr

C ogen
[c) dry ice (d) liquid air
Permanent magnets can be made from
(a) cobalt (b aluminium

(e} zinc (d) lead
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64, Consider the followiad statements. B
1. Nitric acid is used in the production of fertilizers.
2. Sulphuric arid is used in the production of
explosives. roct?
Which of the staterments given above isfare COT
statements & {cns 2081
{a) Only 1 fuh Onty 2
ic] Both 1 and 2 {d) Neither 1 nor 2
§5. Match Columa I (Gas) with Column 1L (Main chemical
components) and select the correct answer using the
codes given below the Columns.
e
Column [ o Column nm
A, Water gas 1. CH,
B. Producer gas ]2. CO+H;
C. Coal gas |3, Hy + CHy » CO
D. Gobar gas 14, CO+N;
oAy . .
A 8 © D A B C D
W4 2 1 3 ) 4 2 3 )
)2 4 3 @z ¢ 1 3
66. The most elecironegative element among the following
15
{a} fluorine (b} owygen
ic] sodium |d) sulphur
67. Consider the inilowing elements.
1. Cobalt 2. Gold
3. Meckel 4, Silvar
Which of thase are magnetic substances?
fa) 1 and 2 jb} 1 ard 3
(] 2 and 4 ld) 3 and 4
6B. The element which form ions in dimeric state i
[a} Hg ll Cu
() Be la} i
€9, Diamond used in jewellery is
fa] & compound {ol 2 metal
fc) a mixture of compaunds Igh an element
70, Dry ice is

[a] supercoaled ice
[b) solid water with zero humidiby

fc) sclid carben diguide
{d| solidified ammoni

. Which one of the following varigtes of coal hes the

1
shest amownt of carbon in it?
] A.ntif:lr:n:it! (b} Bitumirous
ic) Lignite {dl Peat

72, Glauber's salt is
{a) N2, L0, {b) NaHCO,
Ic} Ma,50, 10H,0 {d] Nal

73.

e

Which one of the jolawing minerals
in the ea_rﬂ':'s crust?l g occurs sbundantly
ofa) Bauxite  [0] Silica Ic] Manganese (d) fron
which cne of the follewing ele s} .

manufacture of the safety matchest used in the

{a] Graphite {t} Phosphor
() Silicon i) Sodurn

75.

7b.
rF

78.

., Zero group elements are ol

Directlons {For

Lead painhing and lead articles when exposgy o

atmosphere turn black due to reaction with
fal carbon dioxide (B hydrogen 5.u|ﬂhm
fc) oxygen (d) sulphur dioxide
Which of the following has largest glectron aHini
[a) F fa) Ci R
fc) Br id] §
Which of the following s not o trasition metal?
fa) Sibver {b) Lead
[¢) Tungsten {d] Manganese
The element which aust in liquid state at jeop
temperature
(2) Na (bl Br
fei Hg (d) Ga

so called .
jb) race earth ¢lements

{2) noble gases
{d} Transition melais

ic] alkali metals
Q 80 to B4)
{A) A and B are correct

explanation of A.
(B} A and R are correct and R is not the comect

explanation of A,
(C] A s correct but R nal.
(D) A is comeit but A not.

Activated charcoal is used in gas masks.

and R iz the comec

AO. Assertion {A)
Reason (R} Gas mpelling capacity of activated
charcoal i much more than ordinary charcoal,

{3 C b B
iy A id O
a1. w{é?} Water boils at 100°C.
on Water has intermolecular h
bonding. ydtoges
{a) B ib)
<) & @ C

#£2. Assertion {A] It is dangerous to pour water ofL hot ol h
while cocking.

Reason (R} Boiling point of water is higher than that of
cooking o).

(@) D e

fch 8 ) A

83

a4.

a5.

86,

Assertion [A) Water can exist in all the thrée slated
ie., solid, Lquid and gas.
Reason [R] Water has low dielectric tonstant.

{al D (el C

i) A {dl B

Assertion {A) Electrical resistance of carbon rof
decreases with rise 1n temperature,

Reaton (R} FElectrical property of carbon is same 35 of
all zolids.

fa] D b) B
(A Ed; C *

Water gas is a mixture of )
ia) Cand N, {b) Co and M,
fc) Co and H, id) Co, and My

The process of extraction of metai from ore i¥ called
{al calcination i) conductidty
{c] concentration id) metallurgy



ocess O heating ore in absence of ai; ig called

i {b) decomposition
: ﬂE} ‘-‘:;:::; {d) ealcination
I
R s
! R
L 1'-"{ ;:gut (d] mineral

form of Periodic "T“able is hased op t
L ements as a function of
o I:] atomic 5128
i gectronegativily

he properties

{b) atomic mrass
(d) atomic number

L 'ﬁm{h of mﬁ::égumng properties QEI‘I‘EI’HU}' decreases
a penou:
| htomic si2¢

{) Electign affinity
(¢} onisation ENRGY

(d] Electrg negativity

rlements belonging to second perigg are called
&) panmal Elements 6] noble gases
|¢] transition elements [d) None of the abgye

) The arangement of elements in Moderg
" mable is done by
3] Rutherfeed

i) Mendeleef

Pericdic

(b} Bohr

(d] Meseley

3. Match Column 1 with Colurnn 11 and select the eorrect
answer using the codes given below the Columnsg.

C_pﬁmn 1 Column 11
&, Natrolim 1. Carcinogen. =~~~
¥. Asbesios 4. Eleclromagnet
C Alnire 3. Propellant
D. Zine oxide 4. Fentilizer
15. Fluorescent paim
Codes
A B C D A B C D
alea 1 3 2 bl 2 5 4 1
e + 2 § 31 4 2 5

M. Artange the following in the descending order of their
carbon content. -

I Cast iron II. Wrought iron 111, Steel
) 1, 1, 4l By I,
k), 1, 1 (dh I, 11, W

S Malch Column 1 {ores] with Column (I (metal

ahacted] and select the correct answer using codes
gven below Columns.

Column 1 t Coluwn 1§

—_ [Ores) {Metal axtracted|
T A
B Haematite 2. Thorium
€. Galena 3. Aluminium
D. Monazite 4. lron
"‘-—-___________ - 15. Gﬂld
Coddes
me B ocop A B C D
k;"* 41 2 3 4 5

e 3 2 §

2 (d) 4

Inorganic Chemistry

below the Column

v ey | .

Match Column [ {Substances! with Tolumn
and select the correct answer usin

v -
e e S—ty

657

I1 (Usaey

9 the codes given
5.

Column I 'ﬁui;l_rr];i_l'[
A. Zeolite i 1. Purgative S
B. Sodium thiosulphata 12, Salety matrhes
C. Magnesium sulphate -3 Diry call
. Graphite 4. Puniicalion of water
-:5. Fhotography
Cades
A B C O A B L 3]
faj3 5 2 4 k3 2 | &
4 1 2 2 M4 5 1 3
97. Match the following Columns.
Columin 1 Column I3
A _Kl_u?ni_n_il'.l':_n'“ o i 1. Monazite
B. Uranium 2. Pitch blende
C. Thorium 3. Bauxite
D, Lead 4. Galena
5 Haematile
Codez
A B C D
@3 2 1 4
b4 3 2 1
K1 2 3 4
W4 1+ 3 2
98. Match the following.
Alloys 12 Uses
A. Brass 1. Gears and he-arings%' o
B. Bronze 2. Caps of cartidges.
C. Gun metal {3, Spring and Suspension filament in
elactrical instruments.
D. Phosphor 4. Resislance wire,
bronze
5. Control valves,
Codes
A B C D A B ¢ M)
@s 1 131 ;3 B2 5 3
b2 5 1 3 s 1 2 3
99. Match the follawing.
T e e
.. Aoy ... . Composilion
A. Bronze 1. Lead, antimony, tin 7
B. Brass |2. Coppet. zinc, nickel
C. German silver |3, Copper, zinc
D Type metal '4. Copper, tin
—_— L ':_""F_E_Eh zinc nickle aluminjum
Codes
A-B ¢ A B D
Bl 4 3 2 5§  mae 3 7 |
|5 3 2 fdl 4 3 5
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Answers {c) 9. {d)
) !
e @ e@ Tl g P
L z2© 3. ‘;; B R B L AR P A B N I
M ® 12 E:; ;g Ec} 2a, (@) 25 Egi g ﬁ a7. €} a8, F::: 3, }“’ 40, E}
21. (o} 2z. " i) 34. (0} 35, . {a) a8, (c 39, (a) ey
2. 1 3. E 35, () 46 8) 47 a 55, {a (0
e ewn a8 Y m s s@ @ o = o bl
). (¢t 52 {;; :: @ 64 (@ §5. (© 65, (2 g;' {b] 79. (b} ™ @ E]
::. E:; g: E{:J 7a. (a} 74. (b) 75 E:}l ::' EE; a7. (d) 8. }d; 80, ;.’:::: %, “:
: : 88. : i 9.
w2 BO NG Ko we wE 9
o : '

Hints and Solutions

1. Gypsum {CaS0, ZH,0) is added to clinker du.n_ng
cement manufacturing to decrease the rate of seting
of cement so that it gets sufficiently hardens.

4, On mixing with water, plaster of Paris hardens because
it takes up lhe water of crysiallisation again and thus
converts back inte the dihydrate fe, gypsum and seis
tc a hard mass wilh slight expansion.

Casc:,% Hmz%ﬂp—-c;-.sn‘-zup
Flaster of Paris GyReun

5. Fearl consists of approximetely 85% calcium catbonate
hence the main constiuent of a pearl i5 caletum
carbonate.

8. Sodium thiosulphate (NegS,0.} soluton is used In
photography a5 &  Lxer since, it removes
undecomposad AgPr as a soluble silver thivsulphate
complex. i

AZBr+ 2Na 5,0, —— Na[Ag(5,0;); ]+ NaBr
Sod um. argente
thiosulphate
12, Oxidex of sulphur and nitrogen present in high
concentration in air dissolve in rain drwops u:'nd form
oxyacids of sulphur and nitragan, Theze oxyscids are
highly acidic in nature and therelore, they make rain
water acidic.
ANG, + 2H,0+0,; —— 4HNO,
280, + 2H,0 + 0, — ZHS80,
The pH of acid rain is 4-3.

16. When calcium mdde or quicklime {Ca0) iz dasoived in
. water, ralcium hydroxide or limewater is obtainad and
there i» & release of heat.
CaO  + HO =y Ca(OH), + Hear
Quickiime Limswaer
17. Titantum (Ti) metal 12 used fsy making wats because it
does oot correde by the sea water

21. Heavy water or deuterium oxide (D0} iz an oride
deuterium which is an isotope of hym M,
colourless, odourless and tasteless Liquid. [t copn

0.014% normal water (H;0) It is used a5 modetaty 1,
muclear reactor to slow dowr the neuttons.

272, Water iz a good coolant and is used to cool the engi
of cars buses, trucks, etc. It is becauce water has,
high specific heat.

26. Radisactivity is not a periodic property. It iz a ouder
‘property. Alomic size, valency and i
are periodic properties becauss they show a trend m
moving from ohe side to the cther in the Perodc
Table.

31. Helium-I![ i5 abundant on the nar surface and holts
the potential to put an end to the energy crixis of te
earth.

31. The rail in a heater i made up of nichromae hecns
its melting point and resistivity are high. It can b
eagily drawn into thin wires and also cannet W
ordiced by the oxygen of air when heated,

. Alloy ConsHiuant
Salder |(Laad anditin
Brass  |Copper and zine
Bronze |Copper and tin
Steel Iron and«arbon

35. When limestone piece is dippad in waler, the bubbi
are evolved dus to svolution of carbon dioxide.
(4C04 + H,0 — CafOH), + O,

Ao, Megnesiym sublphate m!su‘} fs used 85 A mwﬂ!ﬂﬂ

dyeing and . ypad &
a Pﬂl'g-lﬂve.mmm indusiry. In medicine, it i

mmm lala fuch as lithium, sodfum and potessi®
mem:.mmcanhgm]rmm.mﬁu.
#41. Flyorescent coatng on tne s the
source of Ught in a uarsscant lamp.




