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(9)p suscon: Clovcdi Sle(o3¢ Section-A ¢0 0060IE: (P6) 9058 clgadeSloddi

Section-B 92602y $0105 (6) (o) (0) B[Gs sexgss (p)es SllondSi $6105 (6) oo ()
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Section-B ¢o 00601E: (ooo)eo%cf)m (@9) 9038 6[gadqClecSi  posClCs 9990'3(000) & olgsd
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cosass ( ) RO505(gR30Ie0:a536(gepe> ©2003601E:0§q00d(GE [gRddqUlodd powd
°o§° J () (S °o<?° 8PS L’ QPR 209 &
(o) Chlorineisavery ........ if inhaled even a small quantities. 30} co3g§:q, s26[gur> poisonous

gas [§bqe0lsros poisonous (a3) poison  3s(gqé ¢2eSlondSi
228 29|05 060:95:03 803 923] :6[ges!d 063000336598 36[gersadial
sorgdt (9) egracoresighia? slgadopoasl maeges 20005 8esq r3:03

c C -3 TN c N
se5(gellecSi [Gseom 926[gess o6[gen: §dacdososqolon:
poen (J) - Dilution of sulphuric acid is not (endothermic, exothermic, heat absorbing)

reaction. a3036633§3300005 endothermic § heat absorbing  cSe[ge 929B(gpdqClecdi
Lo° S} [} ° [ 1 ] S

c . N . T N C c C [ C C °

cegfs (G) List A § List B po3(gCeensg$isncnad 0835010593(g¢ @o0008gpsaa0:0ds

»[gpS:deu5(gs(gadgdlocdi 0§34cldsmep (a), (b), (c).. § 083 $4lS5 (i), (ii), (iii) ...

o C [ C Cc O C C oc C o N C C C o o O N
Rgéorn wdadeedgecsadql 920036q8EClo MBdeRAaE 65205mEdU TS madenars
Lol ° 4 [e] L 4 L s LJ o L L L oJ [e]
[

§E3nxn03eo¢ 6[gBeper segpaPodioniie wioev:daSsloddi
L ° [e] ° LQTJJ J J e° ° °J °L' L

202(?)

List A List B
(a) Nitrogen dioxide (i) Very unstable radioactive element
(b) Aluminium ore (i) Reddish brown gas
(c) Astatine (iii) Bauxite
26[g
List A List B
(@) Nitrogen dioxide (i) Reddish brown gas
(b) Aluminium ore (iii) Bauxite
(c) Astatine (i) Very unstable radioactive element

605988 (3) 9> 0 9o>m§ Definition 63 ® 0§ lcloodSi Definition 03 02002380 6[¢ad
[e] 4 4 [e] L L ° L

0

qGlocSi Chapter 03E:sacp05 Chapter o3¢ Definition  ecpodec> Glossary cdo terms copsansads

B

03 6eYOM|05905gSleddil [Geony sa6[03dEsmaepCicnesql Chapter cdm(gdeor Glossary

terms cdm(gdeo 6gadadqeilonddi powd () - Reactants 03 928¢005¢EaSeped The substances

used in a chemical reaction are called reactants “. (OR) “The substance or substances that take part

in a chemical reaction are called reactants’ . o§ &[¢a38EdlondSi

C cre - c o o N o _C o

$2930050005(Gs Section-B co3g§s (6) ¢ (0) 993 s[gadchmslen Chapter 530305 0A3[g|

00 929109600036[gra02:Clecd 8 Section-B oo definition cesqé ( J)ocds0iomeornE example
PR 92]@eR 5 3 e WJ)s e p

cogl Mathematical expression 6pdl cozep§dlondSi

poed (9) Define Lewis acids and bases by giving a suitable example.
me@ Lewis acids are species which can accept an electron pair. Eg. BF,
Lewis bases are species which can donate an electron pair. Eg. :NH,

Chapter (1) The Electronic Structures of Atoms, Periodic Table and Chemical Bonds ¢>602)
element ¢oCloy p, €, N goSomeayl :oSmEengq, Electronic structures, Complete electronic
structures $, Essential electronic structures eqgoosdi Periodic table oo element 6pq), oopdesepgpeg
valency oo element sa¢:202:301 8 element cpq|, size, ionization energy, electron affinity,
electronegativity, electropositivity, ionic size § E:08, 906[03285(gg05e0gl ercdopSsod):

N C C (o) ° C Co O [ C C . N
Doy 200p%goe0l 01 601E:08003 e dot-cross formula [gEewS(ga)edi lonic compoundss
covalent compound 6§, Qa3 G[gnegteecyl Octet rule © 6230R50) (3660166001 F050S

o I L o AL [e] d (e} ° [e]
6028,8.003 isotopes gz306[030E:05 6aReMIP05A5(§BeE sryRgSledSi
Atom ecpq, size (o3) ionization energy (o3) electron affinity 0303 §&:ySojsaslen §
O Lo Lo, L, L L Ju 4 ° 4
o

atom 6 005esepa3Be GERqsize 03 §E:0P8Ee(gdllondSi size o3 o3¢ nuclear attractive
OQ°8§€TJL Jq"u’qu LJL°J€LJ L I

force o3 980838 EwnfedSlonaSi
3 289§:88e0(gdS

poe(6) Explain which of the following group has the highest ionization energy.
(A) 2.8.1 (B) 2.85 (C) 2.8.7
26[g They are in the same period 2.

Atomic sizeof A >B >C.

.. C has the smallest radius.

.. The difficulty to remove the electron from the outermost shell is C > B> A.

C has the highest ionization energy.
sleved [gCsqo5oves4 atomeys), subshell 9o e 6005 (B) s3(gS[gpdocesqc opd(gor
C Cc o C c e _o o N C =3 C C . . .
NN € VMG ec\)woooe@oc SO0 atom Q[Eeme), SOOI @:e§emome: ionization
(o] o Le o ° L o b Ol

or-e c O o C C
energy oo J[ofronc8Bom aSamsaSlondSi

N o _C c =3 c (N c
poeo - Be § B oo oqc Bem s'agws'aooo@gq;@c;oeug 2ssubshell ¢> e s'a@@oc&?o?

/

2005 ionization energy 3(cj:esq[gcs (gEcloncSu
6§209000MBameo N size [Fgesc000d N § 2p subshel o> e mdodd (g

6503905 MpS[gone[03o¢ GE:q, ionization energy;o O 005 J[03sese(gcilgdlonai

~

electron affinity & 00520050) [éé“aorgmﬁsooeooo F 8 Cl B> 0§3e&0m mmaSeéscnad
y & & <3 % 2 oF P17 {3 Qop8cE e

< o S ﬁ N IS < N e [} ce.0C ¢ Q. N Q
S?C\g:?GCDoC(D C’]O:)S’BOC?OO elelevislos] (72 C\)(T)Q&LCQQQ Q?GT)G%O’D %C\)ﬂq

L
.. o C C C c N_©O o o C N\ <
electron affinity ScaSese(030s 60 qiloncdi ome[odéadadeony 0sdqlsq, seguSsronion
iy o
< < C N C c C C
R$n§espydedleocismmaseo3é (gbslovdd
»960026050022q§90 Group 1B ¢o§a3 Al oo dark line $oo8ag05§eoecd metalloid
00 A> metal [gdouSa30ysas(o3oa AIF, o Al-F bond 0o ionic bond [¢8(3s AICI, ¢ Al-C
bond oo covalent bond  [gdonuSado)sas(ogotiropd: :aa3s0sadSloncSi  oms[ogréadadeon
ionic or covalent bond [§8¢03 electronegativity (g03$2:51058 20s[qodSloncSi electronegativity
(322229105000 1.5 c005(03:qC ionic bond [¢8[G: crp3qE(3)cudesqC covalent bond [gd oS

N

Al § F g, electronegativity 30525505000 1.5 c003(03:e$3 ionic bond [g&cloocSi

Chapter (2) The Gaseous State and Gas Laws ¢2607 62056¢ §00530C0) §00004Egda)
Charles’ law, Boyle's law, Combination of Boyle's law & Charles’ law, Gay-Lussac’s law of
combining volumes of gases, Avogadro’'s theory, Graham’s law of gaseous diffusion, Dalton’s law
of partial pressures m@é Standard temperature and pressure, Molar volume of gases, Relative
density 20§03 ©2056¢ BEp Vs HIYPOFVR:  6RA9BGAledSH law 60303
mathematical expression $eqzqé constant term e3¢l oSSlonaSi constant term olgéeony law

N o S [ JPRN oc S
80)61 %QOD@G@DCK\)Q}’JS&C&]U)Q}II
o I o (e} L

Boeo(?) State Graham’s law of gaseous diffusion both in words and mathematical expression.
me@ At the same temperature and pressure, the rate of diffusion of a gasisinversely proportiona

to the square root of the density of the gas.

1
Mathematical expression: r o ﬁ (at the same temperature and pressure)

r = rate of diffusion of gas; d= density of gas
C [ T N ° C . o C =]
Law §¢ 005200503082603 0503923len 92253Gqead gas law equation 603 swd[geoy(Ge
I ° LD [e] o ° 4 L ° o L

N

3208emP 005qdlodSi unit epiadad: oSmSorcwd(0ee(@dGs unit opieaSsadSlo ©rddd
Coempad opaddledSi unit gpiadcopds 9§00$reu3(gqg(gdfg: unit qpisasdlles eaoph8l
b 20030022q92(gE oS
pow(0) A certain mass of gas occupies 954 cm?® at 23 °C.

At what temperature in °C will the gas occupy 321 cm® under the same pressure?

Initial state Final state
V, = 954 cm? V, =321 cm?
T,=23°C+273 T,=7?(°%C)
=296 K
According to Charles’ law,
A
T~ T,
V, xT,
T2 = Vl
_ 321cm® x 296K
954 cm?®
=99.59 K
=(99.59 — 273) °C
=-173.41°C

Chapter (3) Stoichiometry ™2 203(G|[gC:928loC0) 82050854, LedIMER03 law
of conservation of mass, relative masses of atoms, the concept of the mole 8?0630'\3 gaeJcheog
260l'936(35(Gs 030539)05epy> Formula masses (formula weight), % composition, Mole, millimole

0ogy5g0 o6 s o af
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of substances, Relative molecular mass, Empirical formula, Limiting quantities, volumetric analysis
§ 0d5(G Molarity, Standard solution, primary standard, standardization, Acid-basetitration,
equivalence point, end points :>0§0mex03 mdagmds §od003§2:0 5 BdlodSi
80@’)(@) How many grams of zinc will have to be treated with dilute hydrochloric acid to
liberate 1.85 dm?® of hydrogen at 27°C and 750 mmHg ? (Zn = 65)
Zn+ 2 HCl — ZnCl,+ H,

1 mol 1 mol

659 22.4dm? at STP

Initial state Final state

P, =750 mmHg P, =760 mmHg
T,=27°C+273=300K T,=0°C+273=273K
V,=185dm? V,=?

PV /T =PV/T,
V,=(PV,T,)I(P,T,)
= (750 mmHg x 1.85 dm? x 273 K)/(760 mmHgx300K)=1.66 dm® at STP
According to chemical reaction,
At STP, 1 mol of H, isliberated from 1 mol of Zn.
At STP, 22.4 dm?® of H, isliberated from 1 mol of Zn.

. 1.66dms........ = 65¢gx 1.66 dm¥22.4 dm®
=4.817 g of Zn.
(OR)
At STP, 22.4 dm® of H, is equal to 1 mol of H..
o 1.66dms ... = 1mol x 1.66 dm*/22.4 dm?

= 0.0741 mol of H,.

According to chemical reaction,

At STP, 1 mol of H, isliberated from 1 mol of Zn.

~0.0741 mol ... =0.0741 mol of Zn.

mass of zinc = mole of zinc x atomic mass of zincin g mol*

=0.0741 mol x 65 g mol*
=4.817 g of Zn.

Limiting quantities § 0052005(Gs 25 p5scSgEs(gadlonadin exdd(glogpbigiaesad eaddg|
23¢|(gcesq SoabommadspdidkgacloCesoyogpbios Limiting substance oS sl GloodSi
[g666Ta0n0) e205(gdogpbioeranvx Limiting substance edlompdesSlondSi
poed (oo) How many grams of sulphur would be precipitated on mixing 5 dm?® of sulphur
dioxidewith 12 dm? of hydrogen sulphideif both gaseswereoriginally at 756 mmHg pressure and
25°C? (S=32, H=1, O=16)

8ogoen H,Son 10dm® o cBeoecy 12 dm? sosconsad (excess quantity) [géocSi SO, o
limiting quantity [gdoocSi Sle[o3o¢ product sulphur §, oesanoos SO, 5dm? 66lenax gopdedSi
Bomds H,S 10 dm® d3oy(Gieomncopds ogo5§Edloncdi

soe@ 2H,5(9) + SO, (9) - 2H.0() + 3S
2mol 1 mol 3mol
2vol 1vol
10dm® 5dm?
At STP,

V,=5dm? V,=?
P, =756 mm Hg P, =760 mmHg
T,=25+273=298K T,=273K
PV, _PRV,

Tl T2

—_ P:LV1T2
TR

_ 756 mmHg x 5dm? x 273K
760 mmHg x 298K

=4.5564 dm® at STP

2

. Volumeof SO, = 4.5564 dm?at STP
3
~.mol of SO, _A5864dM™ - _ 5034 mol
22.4dm*mol™*

1 mol of SO, on complete reaction with H,S deposits 3 mol of S
0.2034 Mol ...ooiiiiii e, 0.2034 X 3
= 0.6102 mol of sulphur

=0.6102 mol X 32 g mol* = 19.53 g of sulphur
Chapter (4) Electrolysis ;meon eqbpbore(gmes madjpdfpen qg60den0(§3[5E:e, s2ad(q
cgor? eo;moc}soe@o&s’asp @&ﬂmcﬁn 5993$:<J9’> Conductors, non-conductors (insulators),
electrolytes, non-electrolytes, electrolysis, electroplating, metallic lattice, snosjd} a§§q9
20:er§§:60393(gC ionic theory o3copds 03§28 SSlondSi 6$205(§: sqSqpdors(gsacs
2oflsefjs5, 223:(g|03 electrodes edTempS(8: [gbedlr0l e205(gdogStgsno w0y
oo electrochemical series 92§03 x| (B) 9260928, dpSesep Q6B 0o50gpbie:e,

L
N <

Slo€a3§s q6eslésa3Egig, wom0d30n q6066203(§|3(g e q¥6:8se5 03505 gps
L ° L (e} O L °

[g80dBomeald $os0pdade0m6Clo3eemE 60190520285 SlondSi

Electrolysis s3¢epogrecen Faraday’s First and Second Laws o3s2204g[Gs cathode

L LD O 4 i N L L

66l'en bt ayoogyoedai relative atomic mass, 8:a0C:0)cg0060edm™ 20§ Q5305960
SloédloacSi Electrolysis o3 cooSecp sa2g¢ electroplating, purification of crude metals sogen
2354g036[o3oCs4 electroplating o3 (g Sqopsrs(ogpiqisecpodoopds a3§ammsdaddlonadi 8a3
o 60d(§3[gsecg0’ electroplating cpdc$iqegdoy scepdds(gcs (silver plating)s o§ 8ws88[gE:
(chromium plating) ecggoad:cloodSi

eoeo(oo) An electric current is passed in turn through solutions of silver nitrate and copper
(I1) sulphatein series. If 5.4 g of silver were deposited at the cathode of thefirst cell, calculatethe

mass of copper deposited in the second cell. (Ag=108, Cu=63, IF = 96500 C)

6(¢ Mass of silver deposited = 5.4 g

Mass of copper deposited = ?
Atthefirstcell, Agr+ e — Ag
1 mol 1 mol
1F 108 g
96500 C 108 g
108 g of Ag will be deposited when 96500 C of electricity are passed.

5490fAQ.ccciiiiiiiii ? =96500 Cx 5.49/108¢g
=4825C
At the second cell, Cu¥*+ 2 — Cu
2 mol 1 mol
2F 6349

2x96500C 639
When 2x96500C of electricity are passed, 63 g of copper will be deposited.
When4825C .............. =639 x 4825 C/ 2x96500C
=1.575 g of copper
poen (o J) Give the cathode and anode reactions for the electrolysis of agueous sodium
sulphate solution using platinum electrode.
soe@ For the electrolysis of agueous sodium sulphate solution using platinum electrode,
the reaction at the cathode is:
2H*+2e—H, (or) H*'+e —H
H+H—H,
the reaction at anodeis:
40H — 2H,0+0,+4e(or)
OH- — €+0OH,OH+0OH —>HO0+0
0+0 — O,

Chapter (5) Oxidation and Reduction ss§:90 capaonqeasedEomneory Oxidation §
Reduction 1 oxidation numbers s>so¢ao¢cpodqioder oxidizing agents § reducing agents 3(goze
oxidation-reduction e>3gp3¢|(gEsapeb(gcsecnd [§8lodSi 205303536099 (+) (-) comam
665(gg 056188 Sl

poes(op)  What are the oxidation numbers of chlorinein NaClO, and KClO,?
we[g NaClO,=0 KClO, =0
Na+ Cl + 40) = 0 K+ Cl +2(0) =0
(+1)+ (Ch+ 4(-2) = 0 (+1) +(Cl)+2(-2) =0
Cl=+7 Cl=+3
Oxidation number of Cl = +7 Oxidation number of Cl = +3

H H H < 3 C Q N o o N c (N o
Oxidation-Reduction 203(g3¢|(gEepelcyoeslen € 5303336002803 9205(glogpSsep:ad

Q0 c o < c < o O N < C <
23§e200 82053309058 erdeROEENRAB 03 S[grrndden [gddlonddi

206> (95) )

ZnO isreduced to Zn. Therefore ZnO is oxidizing agent.
Cisoxidized to CO. Therefore C isreducing agent.

920503%-020560RP39[Ssdepe>  @39(y) ¢ (half reaction method & oxidation
number method)§clooaSn  cesgfseclompds) o5a3Eqspdiods(s ma0fa0é s[gad8E
69  eqm|§ 8 a§slomas

poed (09)  Cu*+I" 5 Cul +1,

2Cu* + 21 — 32Cul +1,

2Cu* +41 — 32Cul +1,

(OR)

Cu*+1" Cu+1, (omit I which does not change in the reaction)

62050333 26281 e2D[gR3ggEsey203 3(gEe[gadqE s0cPeqEotadon a3axgsleddi

Chapter (6) Rate of Reactions and Equilibria s2a§:906000 e005(gg$s 6203(gg)e(3!
eoc%@lﬁ:o% %ézésor}sgqo% (@)aJoS@aSO'} concentration of reactants, pressure, temperature,
catalyst, radiation and surface area of the reactants, e’)cf)@lég]e@meoﬁroxﬁeqotﬁc@ s:;aJUS
(g)sJo% (¢80 pressure, temperature, concentrationé;% 000050y LeChatelier’sprinciple
R05 BaoosqCleddi

or0gelgodogn Pressure effect o saeg 9263906597800 eod0gRbgs0R05 000
052022q90(g8(G: 9235 srqdmegaresadqE Pressure effect ool 3sans0036qpo39adEep
oomye[gegen Physical states gpieud(gdadoedoloadi endd(gogpdses, Total volume §

L L
<

e205(gdogdies, Total volume cppBesagCoopd: Pressure effect o§sfognc: a3§oonsqolecdi
%000 (03) 9200005 e2(gg|6[§9266¢radqEeon :20§$ 005 eepa3egouiadon Boonglleddi
L Le, L L J L ° L g L

pow> (06) Using Le Chatelier’s Principle, predict the effect of theincreasing temperature of the
following equilibrium system.

09(1/(5,50 20 em3c5 o af
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N, +3H =—= 2NH__ +heat

29) 2(9) 3(9)
26(g

Exothermic reaction _

N2(g) +3H2 (9) << 2NHs(g)

Endothermic reaction

Forward reaction is exothermic (or) heat evolving reaction and

reverse reaction is endothermic (or) heat absorbing reaction.
According to Le Chatelier’s principle, increasing the temperature favours endothermic reaction.
Reverse reaction is favoured (or) equilibrium will shift to the left.
The concentration of NH, will decrease. (or) The concentrations of N, and H, will increase.

Chapter (7) Energy changes in chemical reactions o> basic concept of energy changes in
chemical reactions o3sw5(geoasdloncSi Energy sadjgsaonsepsi Chemical reaction ¢odloCop enthalpy

N

change (or) heat change standard enthalpy change ¢ enthalpy change <r<§ spe%oc:) Hess's law

20§0ey Slocdlodi
Thermochemical equations 603 GqEa280332319o @f)og)ogé:emgl physical states, Heat

change, Heat change ¢> 92601833 )s'aéo;comm’)qp" op360:8 c39260lonudi Heat change ¢
Heat of formation, heat of combustion and Heat of neutralization eoL[So ()efs§SloocSn Heat of

formation s3qC Heat change §, 260500020 AH? (98[Gs heat of combustion a3q¢ Heat change
§, weddmon AH’  [gdgdledSi unit ¢o ki molt [g&dloocSi
Hess'slaw 0go60$0052005(Gs 0g[g|qe0d23/0560300607060:002:3|03070 Heat of formation
(3.) heat of combustion co2sa302003 205:08(Gie e2B(gRBg|[gc03eqe8I 9203(g54[3¢:5 8
S08Slmddi eodB3(gBg[gEsecpendloy substance sogq, physical states Heat change § coogam
g3 unit 203 [gRd(gpodd copdantierd(gedlecdi
. . < . R cre c e IS o
Heat of formation or heat of combustion 30205 unit &> kdmol* [¢&[Gs e205(g3¢gEsqp203
6[gra566533§:008998 6[gro5cS0d6E unit v kI [gbagasclecSi ead(gRdygSsape slgoigsesg
cSodqEcopds Heat change §, Unit oo kJ [98(G: coogammom s[goésg§(gdayae(oinésogh: A3(g|
qoledSi e$205a03306(gen Heat of formation a3qE e05mwd AH! [98(Gs unit o> kJ mol*
c c _O Q o o c e N o
[g6qocSaB0rn cadegPaPBnd cSdloadi heat change oenaso:(G: substance 6q, mass o3
6630300760305 6 CVEqSlEWSI
° LD O L °
go> (29)
Calculate the heat of formation of ethane C,H,, if its heat of combustion of ethane is — 1560 kJmol™.
Heat of formation of CO,, and H,0 are 363 5 kdmol* and -286 kJmol, respectively.

Chapter (8) Some important metals and their compounds $ Chapter (9) Metal reactivity

meox metalurgy §¢ 0H003039395:603 [§BSINLSI V@ER 9205081 6 (68200580)C) 64
° d e ° [e] (e} O e
33 (08 €003 §, activity series 05 6 2GlocSI VDS s
eqeg. B 2B[g§egdgd dglecyq, activity . SRy PR P

s WIe0E, activity series § s005080§londSi Sle(o3o¢ cogeyq, activity series o3
3 PR Yy ® {3 BLeREL. Yy
60000080053 E 0'3030303190')05’ electrolysis $5:[g¢ o?ogéiémwl o’)oooooaleoameoo')

coc
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poed (:m) Explain how a mixture of ammonium hydroxide and ammonium chloride resists the
changes in pH as a result of the addition of a small amount of strong acid or strong base.
ss;e@ Ammonium chloride (salt) provides a large source of NH,* ion.

Ammonium hydroxide (base) provides a potential source of OH ion.

NHCl o = NH g+ O
NHOH , === NH/ +OH

If a small amount of strong base (alkali) is added to the mixture of solution, the OH™ ion will

be used up by the formation of molecules of the weak base (NH,OH).
OH_(aq) *NH @ <= NHOH

If a small amount of strong acid is added, the H* ion will be used up by the OH ion from the
base, which then ionizes to restore the original situation almost exactly.
Heg *+ OH 4 <= HO,
Therefore, a mixture of ammonium chloride and ammonium hydroxide resists the changes in
pH as a result of the addition of a small amount of strong acid or strong base.
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