Chapter 9: Atomic Foundations of Matter
37T 9 - YT @t uvefoas Ao

Chapter Review

o Mags ic concerved in phycical changes (dissolving calt in water, tearing
paper) and in chemical changes. Activity 9.2: vinegar + baking coda gives
carbon dioxide and other cubstancec; in an open flask the reading drope
becavse the gas eccapec, but with a ballson fixed to the flack (closed
cys*tem) the readings before and after are equal. Activity 9.3: codivm
culfate + barivm chloride gives a white precipitate of barivm culfate and
codivm chloride, and the total mass ctaye the came.

Law of Conservation of Macs (Antoine (aveicier, 1289): matter can
neither be created nor destroyed in a chemical reaction; total mase of
reactants = total mass of products. Example 9.1: 4.0 9 Cal03 + 2.92 g
HCl = 6.92 9; products 1.26 + 0.22 + 4.49 = 6.92 g: law obeyed. Example
7.2:129 C + 329 0 gives 44 9 C02; ¢o 2.9 9 C gives (949/12) x 2.4 = 8.8 ¢
CO2.

Law of Constant (Definite) Proportions (Joceph Proust): a compouvnd
alwaye contains the came elements combined i a fixed ratio by mass,
whatever ite cource. Water: hydrogen : oxygen = 1: 8 by mase (7 g water
gives 19 H and § 9 0). Cinnabar: mercury §6.22 ff and culfur 13.28 %.
Exam,b/e 9.3: NalCl has Na : Cl = 23 : 35.5, ¢o 46 9 Na neede (35.5/23) X
496 = #1194 Cl. The law holde for compounds, not For mixtures.

Dalton'e atomic theory [,bo:’?‘a/atecj: all matter i¢ made of tiny atoms;
atoms are indivicible and cannot be created or destroyed in a chemical
reaction; atoms of an element are identical jn mass and properties; atoms
of different elements differ; atoms combine in cimple whole-number ratios
to form compounds; the relative number and kind of atoms in a compovnd
are constant It explaine both [aws. ({ater, icotopes and cubatomic
particles modified come postulates.)
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A molecvle ic an electrically neutral entity of more than one atom that can
exist independently and chowe the properties of the cubctance (Hz, (12,
02, HCI, H20). Some elements like helivm exist as cingle atoms. Atoms
combine to reach a ctable octet (duplet for hydrogen) by charing or
tranclerring electrons; the force holding them ic a chemical bond.
Combining lowers the enerqy of the cyctem.

Covalent bond: formed by charing of electrons. H2: each H charec 1
electron, cingle bond H-H. Cl2: ¢ingle bond CI-Cl 02: each O charec 2
electrons, double bond 0=0. HCI: H and Cl chare one pair, H-Cl. H20:
oxygen charec one electron with each of two hydrogens. Covalent
compovnds are named with prefixec mono-, di-, tri-, tetra-, penta-, hexa-:
CO carbon monoxide, CO2 carbon dioxide, CS2 carbon disulfide, PCI3
phosphorve trichloride, SF6 culfur hexaflvoride, N204 dinitrogen tetroxide,
N205 dinitrogen pentoxide. No prefix before hydrogen (H2S hydrogen
culfide). Water and ammonia (\H3) keep common names.

Tonic bond: formed by transter of electrons. Atom with fewer than 4
valence electrons losec them to form a cation; atom with more than 4
gains electrons to form an anion. Na (2,8,1) losec 1 electron to Form Na+
(11 protons, 10 electrons); (I (2,8,7) 9ains 1 to form Cl-. The
electrostatic force of attraction between opposite ions ic the ionic bond
(NaCl). Tonic compovnds form 3-]) erystal [attices (each Na+ currounded
by cix Cl-). Mg gives Mg2+, S gaine 2 electrons a¢ $2-. Metals form
cations, non-metale form anions. /\/ame: cation first then anion eha/fhg I
-ide (codivm chloride, calcivim oxide, maguecium culfide); polyatomic jong

ucually do not end in -ide.
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Writing formulae by crice-crose of valencies/charges: write cation first,
croce over the numbers, cimplity by a common factor, uce brackets when 2
or more polyatomic ions are present. Examples: HCl H2S, CCl4 (covalent);
Callz, Al203, Mg0 (not M9202), CaC03, Ma(OH)2, Al(OH)3 (not
AIOH3), Al2(S04)3. Common ions: Na+, Li+, K+ Ag+, Ca+, NH4+ OH-,
NO3-, HCO3-, F-, Cl-, Br-, I- (valency 1); Caz+, Baz+, Fez+, Cuz+,
Mag2+, Zn2+, 02-, $2-, (032-, SO92- (2); Fe3+, Al3+ (3).

Properties: ionic compovnds (NaCl CuS0Y4) dissolve in water but not in
kerocene or petrol; do not conduct in colid ctate (ions fixed) but conduct
when diccolved in water or molten (ions free); high melting and boiling
points. Covalent compovnds [cam,blwr, naphthalene) are insolvble in
water, coluble in kerosene and petrol, generally non-conductors, low melting
and boiling pointe; cugar dissolves in water but forme mo ions, ¢o no
conduction.

Molecvlar mase of a covalent compound = cum of atomic masses (20 =
18 u, (02 = 49 u). Ionic compovnds do not Form molecules; uce formula
unit mase: Na20 = 62 u, Ca(NO3)2 = 164 u. Atomic mascee uced- H 1,
12, N 19, 0 16, Na 23, Mg 24, P 37, (1 35.5, K 39, Ca 40.

Key Terme

(aw of conservation of mass — Macs of reactants = mass of products
[Caw/‘:'/ek).

(aw of constant proportions — Fixed mass ratio of elements in a com,baum/
(Proust).

Molecvle — Meutral group of atoms able to exist independently.

Chemical bond — Force holding atoms together.

Covalent bond — Bond by charing of electronc.

Tonic bond — Electrostatic attraction between cation and anion.
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Cation [ anion — Pocitive ion [ negative ion.

Palyaz‘omic ion — Jon with atoms of two or more elements, e.q. $O92-.
Single / double bond — One / two chared electron paire.

Criss-crose method — Exchange valencies to write formula.

Molecolar mass — Sum of ateomic masces in a molecule.

Formule. unit mass — Sum of atomic masses in one formula unit of an ionic
compouvnd.

Precipitate — Tncoluble colid formed in a colution reaction.

Diagrame [ Flowcharte

Covalent vercus Tonic compounds

— \
Covalent Ionic
« Sharing of electrons « Trancfer of electrons
+ Low melting point * High melting point
« Insoluble in water (mostly) » Soluble in water
\ « Do not conduct \ » Conduct in solution or moflten

Formation of NaC/
Na (2,8,1) loses 1 electron
J
Becomes Na+ (2,8)

J
Cl (2,8,7) gainc 1 electron
l

Becomes (I- (2,8,8); attraction gives NaCl
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Chemical bonding
Chemical bonds
|

| |
Covalent Tonic

| |
Hz2, Clz cingle NaCl

| I
02 double Mq0

| |
HCl H20, 02 Call2

Writing a formula by crics-crose

Write cymbols and charges
!

Cross the numbere

l

Simplify by common factor
J

Brackets for polyatomic ions

Formula writing practice

¢« Al3+ and 02- gives Al203. Caz+ and (l- gives Call2. Mg2+ and OH- gives
Mg (OH) 2. Al3+ and SO42- gives Al2($04)3. NHY+ and Cl- gives NH4C!.

Remember

o Law of concervation of mass ic verified only in a closed cyctem (ballson).

Tonic compovnds have formula unit mass, not molecular masc.
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Revise, Reflect, Refine and Pause and Ponder (with Answers)
Q.1 Q1. Element A has 1 electron in the third chefl- element B has 6
electrons in the cecond chell.
Ans. Aic 28,1 B ic 2,6. (i) A loses 1 electron. (i) It forme a cation A+. (i)
B gaine 2 electrons. (iv) It forme an anion B2-. (v) Tonic bond. (i)
A28 (like Ne20).

Q.2 Q2. Element X has 6 electrons in the outer chell and forme a diatomic

molecule.

Ans. (i) X needs 2 electronc for an octet, co two atoms chare 2 electronce
each. (i) Covalent (double) bond. (iii) X=X like 0=0, with 2 chared
pairs. (iv) Y with 2 electrons in the cecond chell hags confiquration 2,2
[éery//fum ); it ic & metal that gives its 2 electrons to X, forming Y2+ and
X2- [com/bmmd VX like BeD), co it i¢ a trancler rather than charing.

Q-3 Q3. Total positive charge 6+ and negative charge 6-: which combination?
Ans. (i) 2 Fe3+ and 3 02-. (2 x 3= 6+ and 3x 2 = 6-.)

Q-9 Q4. Correct the stafements.

Ans. (i) False: elements are made of atoms (or molecules of the came atoms);
compounds are made of molecules or (ons of different elements. (i) False:
A molecule of a compound has atoms of different kinde. (iii) False: a

nitrogen molecule /l/Z contains two atome. 6VJ [rue.

Q.5 Q5. Formulae of aluminium nitrate, calcivm oxide, ferric oxide.

Ans. (i) Al(NO3)3. (ii) Ca0. (iii) Fe203.

Q.6 Q6. Formulae from ion paire.
Ans. (i) CaBr2. (i) Al2(C03)3. (i) £2504. (iv) NH4CI.
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Q.7 Q7. Which of Fig. 9.18 reprecente the (/- ion?
Ans. Cl- has 18 electrons: 2, 8, §. Option (i) has 2, 8, 5.

Q.8 Q8. Formula unit mase of NHYINO3, H3P04, NaHCO3.
Ans. (i) NHINO3: 2(14) + 4(1) + 3(16) = 50 u. (i) H3PO4: 3(1) + 31 +
9(16) = 98 w. (iii) NaHCO3: 23 + 1 + 12+ 48 = §4 u.

Q.7 Q9. Formulae: Mg + N, (i + N, Na + S Al + 0.
Ans. [I} /MQS’/VZ. [u} 61'3/\/. [/f/j /\/aZg. (/v) Al203.

Q.10 Q10. Table 9.3.

Ans. NH4+: NH9NO3, (NH7)2504, (NH4)3P04. Liv: LiNO3, (2504,
Li3P0Y. Alz+: AlNO3)3, Al2($04)3, AlPOY. Cuz+: Ca(NO3)2, CuS04,
Cu3(P0Y)2.

Q.11 Q11. 5.3 g codivm carborate + 6.0 9 acetic acid give 2.2 9 (02, 0.7 ¢
water, 8.2 9 codivm acetate. I¢ the (aw valid?
Ans. Reactants: 5.3 + 6.0 = 11.3 9. Products: 2.2 + 0.9 + 8.2 = 11.3 q.

Equal, co the law of conservation of mass ic valid.

Q.12 Q12. Species with 11 profons, 12 neutrons, 10 electrons.
Ans. (i) Atomic number 11, mass number 23. (i) A cation (11 profons
exceed 10 electrons), charge +1. (iii) 2, 8. (iv) Sodivm ion, Na+.

Q13 Q73. A: 2,8,5 and B: 2,8, 7.

Ans. (i) B (chiorine) ic more reactive: it needs only 1 electron to complete its
octet while A [,bhoc,bharug’} neede 3. (i) Covalent: both are non-metale,
co they chare electrons. Gi)A+ 38 gives AB3 (PCI3).
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Q.19 Q14. A: copper culfate conducts in the molfen ctate but not in the colid
ctate. R: Jons are fixed in the lattice in the molten ctate, but free in

colid.
Ans. (iii) A ic true but R ic false: in the colid ctate ions are fixed, in the

molfen ctate they are free to move.

Q15 Q15. 27Al, 80Br- and 201Hg2+ have 13, 35 and 80 protons. Electrone

and neutrone?
Auns. 22Al: 13 electrons, 19 neutrons. 80Br-: 36 electrons, 45 neutrons.

201Hg2+: #8 electrons, 121 neutrons.

Q.16 PP1-2. Ethansl burnt in the open: ic the law violated? 20 g hydrogen +

760 ¢ oxyyeh?
Ans. MNo; the products (CO2 and water vapour) eccape into the air. Macs of

water = 20 + 160 = 150 9.

Q17 PP3-6. 40 % $+ 60 % 0;: CO with C : O = 3 : 4; mixtures; copper oxide

9:1 and §:2.
Ans. $:0=2:3 ¢0 209 $needs 309 0. 9 9 C needs 12 ¢ 0. A mixture has
no fixed ratio, o the law does not apply. Both ratios cimplify to 4 : 1, co

the results justify the (aw.

Q.18 PPz A: 2 9H+ 1690 gives 18 9 water. R: atoms combine in a cimple

whole-number ratio by mass.
Ans. The acsertion ic true (1: 8 by mass). The reason i¢ not corvect ag

ctated, cince atoms combine in a cimple whole-number ratio by number,

not éy mass. Answer: [/i/‘}.

Q19 PP&-11. Molecuvles and noble gas.
Ans. N2: each M| charee 3 electrone, triple bond (three shared pairs). F2:
each F (2,7) charee 1 electron, F-F. CO2: ( charec two pairs with each
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0 (0-C=0). H2S:  charec one pair with each of two H. NH3: N charee
one lbafr with each 0,[ 3 H /l/ea;q [ZJ 8) a/reaa’y has an octet, co it

neither chare¢ nor trancfere electrons.

Q.20 PP12-15. Tons.

Ans. Oxygen forme 02-. Chlorine becomes chioride Cl-; the Mg2+ isn and two
Cl- ions g9ive MgCl2. K and Ca lose 1 and 2 electrone to form K+ and
Caz+, giving KCI and Callz. Na2S: two Na each give 1 electron to one §
which gaine 2 ($2-).

Q.21 PP16-15. Noames and formulae.
Ans. CO2 carbon dioxide; NO2 witrogen dioxide; SF6 culfur hexaflvoride; PCI3
phosphorve trichloride. NaHCO3: S02; FeCl3; Cu20. Fe(OH)3; K2C03.

Q.22 PP19-2¢4. Properties and masses.

Ans. Tonic bond. Metal M (2,8,2, magunecium): formula. MO M30), ionic
bond, aqueous colution conducts electricity. HNO3 = 1 + 19 + 48 = 63 w;
CHY =12+ 4 =16 w KC/ = 39 + 35.5 = 24.5 w: Mg(OH)2 = 24 + 2(16
+7)=55u

Board Exam Questions (Important)

Q.7 State the law of conservation of mass and chow it with an example.

Ans. Macs ic neither created nor destroyed in a chemical reaction. 12 g C +
3290 =949 (02

Q.2 State the law of constant proportione with an example.
Ans. A pure compound has elements in fixed mass ratio: water has H: 0 = 1:

§ whatever the cource.
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Q.3 Lict Dalton’s atomic theory postulates.
Ans. Atoms are indivicible; identical for an element; combine in cimple

whole-number ratios; not created or destroyed in reactions.

Q-9 Explain the formation of NaCl and MoCl2.
Ans. Na loses 1 electron (Nas) and Cl gaing it (CI-); Mg loces 2 electrons
(Mg2+) and two Cl each gain 1, giving Ma(l2.

Q.5 Dictfnguf.c/\ ionic and covalent com/bmmdc.
Ans. Tonic: electron trancfer, high melfing point, conduct in colution; covalent:

charing, low melting point, mostly non-conductore.

Q.6 Find the molecvlar mass of H20 and (02, and formula unit mage of
Naz0.
Ans. 18 4, 49 4, 62 u.
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AT FAHIGT

« geHHTT Qe URade (S BT SJere, HIeTT TrE) 3R IRTAR GRacdar el
H TN & & ATt 9.2; fARaT + ST AT A st SIRINFARE T
127 WGTY ST & oy FolIeeh I folamer Tl I UTEHieh TEdT & U JEART
SRS d 91 7 Uge! 9T &1 & UiseTid THTT & & [Farhend 9.3; IRAH
AT + SFH FARISE I IRFH Tothe T TRG JaYT T ANHH FoRIFE

S &, o7 GeAHAIT AT e &

«  GOHTST HIGVT T faeer (B2 STalleT, 1739): Iramafasd ST # ger o a<dr

& T I 1T & SIfNBRF] FT FoT GAATT = IATG) T ol AT JeT. 9.0: 4.0
g CaC03 + 2.92 g HC = 6.92 g; 3 1.76 + 0.72 + 4.94 = 6.92 ¢: fa7a TH
3G 9.2: 129 C+329 0TG4 g C02; 3T 2.4 g ¢ & (49/12) x 2.9 = 8.8 g
co2|

@&z srqura &1 fazer (araw g3): 3 #ifie & I Tga f[Af2a g
FJUIT & & & a I 1§ 8l et 7 grsRiee : anaflaT =1 8 (9 g AT
| g H 3R 3 g 0)| ISR URT 86.22 % 37 eI 13.78 %I 3gT. 9.3: NaCl &
Na : Cl = 23 : 355, 3id: 46 g Na @ foir (35.5/23) x 46 = 71 ¢ ClI 7 fa7sr
it TR S &, Ao W e

STo2T o7 TRAHTY] figier (STRERONE): TR YareF sifey gar WAyl & aar &
YA AT & 377 AATAN ST # T aated & 7 7 8 & vw I &
AT GHTT 377 VI # TAIT; ey T % YA 1R YHTI] TIeT YUT Te=T
ST H e ANF Far & wAifaiw & WA & YHR a FeI [RAR) FE g
fasrr FEIar & (a1g & FHASAH! 37¥0 IUGTATS Bl I FHE JHERONT
Fenfad s/)

3] T I 378 WA &) faga 3grfla 3715 & o a3 bt & 37 vgref
& 0T FRIIt & (H2, €12, 02, HCI, H20) | B Sar e acd et TRATT & T
H T & WA srear (BISFIAT 3 §F) UTet & 1010 Stz IsT 1T AT ST
P & T2 TG qeT §oT AATAE A F| FEer UR [ F Pt geed &
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TEEANAT JTaEr: SPragTT AT H3al A FATT 3| H2: Gheh H | SCIaZIT JTFIT FH3aT
& TFeT ST H-HI €)2: PaheT ST C1-Cll 02: I 0 2 ForagiaT JTAT 3T &,
fZsirsier 0=01 HCI: 0 377 ¢| T F9o7 AT F3r &1 H20: 3TTaAIeTeT 27 gIsgIeiaT &
T Th-TF olagiel TSI 3t &1 TiHawor # 3uF3F A, 375-, FIs-, 24T,
U&T-, 8FRT-: CO FIST AAIATHAIRE, CO2 FTalaT SIRIATFITRS, CS2 HTeaT
SSHHISE, PCI3 THIERRA ZISFRISS, SF6 HHT aFTTFOIRISE, N204
STRAIREIAT 221FRT15E, N20S STETRENAT Y2 IaTI5E] FTIS3IeTeT I Uger Ul g
(H2S EISEICIST ICHISE) | oTe7 ST SFANAAT (NH3) FTEIRT TTH I effet oI &
STAlANE 3TIse: Jelag T RIAIGRT I &Il &1 4 I HH TANCA SeiagieT aTerT YIHT]
3 JATH EATAT §IelT & 4 2 I FeiT TEVT T FONFT §Arar &1 Na
(2,3,1) | Sotagiar AEET Na+ ()l Dziea, 10 seagra); ¢l (2,8,7) | TET &2 C)-|
favdla st % sfter faRAEe 3TeHvor ST siTAfaa sse & (NaCl) | STfad
Tifah ol et orerd s & (I3 Na+ T8 Cl- I BRI Mg & Mg2+; S
2 golagla ol S2-1 GIg0 eI, STgy VAT §ard! &) I Ueer e, o
TS TTOTT RUTTHT (FRAF FoRISE, DIcOTIH TS, AT Tehiss);
NEURHTOS A % T HHAHAT: -T§8 W el FATT gl

I IS (FAIAHATI IR HT FHiar-3iae afe): Gger &aariaT fors, J=ams
HTE-faveft 3, IS TS I TIeT HY, g AT ITEF TEURATY 37T & I
FISh oaNl| IR HCl, H2S, CCl4 (F&daet); CaCl2, 1203, MgO (Mg202
&), Cac03, Mg(0H)2, AI(OH)3 (AIOH3 TTED), AI2(S04) 3] AT STTFaT: Na+,
Li+, K+, Ag+, Cu+, NHG+, OH-, NO3-, HCO3-, F-, (|-, Br-, |- (JaI5a:dT 1),
Ca2+, Ba2+, Fe2+, Cu2+, Mg2+, 2n2+, 02-, S2-, C032-, S042- (2); Fe3+,
Al3+ (3))

T 3rAfew 7w (Nacl, Cus04) et 7 Ford & wmafae 3R Ugier # & kT
STTRIT # faga =eret 18} (3raeT [BR) W 7ot & =lefs 7T foeerrar W =Tetal
(airaraT FTfaefler); Terlian R Fererelieh =) wemAve! A (F9R, dwsieflsr) ool
# SFeTTNer, FRIAT-UZIET H Jerarelier, Urer: sreierah, Ictellch-aeieiich fag; eft
oIeT # gordt & WY 37T Tg St AT =TorT ]
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TEIATAT Hifdleh HT HTVNAE AT = GRHTY] ZHATA 7 AT (H20 = 13 u, CO2
= 44 u)| STAfAS AIVF 707 T T, T FHIE goAdART: Na20 = 62 u,
Ca(N03)2 = 164 ul Tg<h YA gc#Tat: H |, € 12, N 14, 0 16, Na 23, Mg 24, P
31, ¢) 35.5, K 39, Ca 40/

72T regTaelt

FHHATT AT AAHT — IABRE HT GHAT = Iaqig FT g7 (Gralair) |
R sraqarer fawrer - 73 3 Tt &7 A2 gorrr sigard (gz) |
] - TS Ig bl ATCAT IGTHIT YRaAT] HHE|

IATA A T — YA T SIEisT qTeAT g

HEHANAT ST — Seragial AT et A T 7o

STAfA IS — ear2ret HIT FOTAT & Sl [RRalga ST/

eIATHT | FOTAT — AT | FUTATIT 377277

SEUTATI 3TTAST — 71 7T 3ifeldh Iedll & GATAT qTeaT T, St S042-1
Twer | 1§ amaer — ©% / 31 A1 SetazieT 3o

HiA-ana fafeh — FAITHIT AT H Fgetan I Toreei]

STVIae ZeAHTT — 370 H WHIY] g HT ATl

I JH1S GHHATT — FTalad Aifdies H1 U T SIS P geAA1

TET — faeraeT # gar JEgererelier arg)

3R | AT
HeHA VA T rAfAF AfAIH
~ . \ ~ \
.W" 1T .W" TJTSTTII0T
< UT: 57T H ITgerareior < 57T H gorareficr
- faga sramers - For/foeer & =TI
\ 7 \ 7
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NaCl T §aT<iT

Na (2,3)) | Sciagia ATer

|
Na+ (2,3) &

l
| ¢l (2,37) | SoragT o
l

- (2,8,8); STHHT I Nacl

I ATAAF STEer
I ATASAH HTEET
|

[
T A A

H2, €12 TFeT

ozI 174

HCl, H20, €02

FIA-3NaT I I
Tt 37T ST fore

IYAAS JUITEE I T B

SEURATIF 3T UR HISH
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I AT AT
Al3+ 3T 02- I Al203] Ca2+ TR CI- B CaCl2] Mg2+ 377 OH- I Mg(OH)2]
Al3+ 377 S042- T AI2(S04)31 NHY+ 31T CI- 3 NH4C]

e &
« G FRT FoeT g 1y (JSTRT) 3F TN BT 31 girafeien AT T T
FHIS AT EIT & JvTfaeh GoraTeT w1l

DR, A, e gk TH-F (IR ARA)

G 7). IT A & Y PIT F | ST 3R Jeal B @ IR 1T H 6 SolagiaT &

JTT- A = 2,3 B = 2,61 (i) A | SoagIT A1ET &1 (i) 4TAT A+ gatar 31 (i) B
2 SEFETT TEUT AT & (iv) KUzt B2- gadr &l (v) sl smaer (vi)
A2B (& Na20)|

.2 92. I X & ST BT H 6 300327 & 3R g8 B 3] aarrar &

IFR- () X P ICH & 2 FoIaZIT <AIfRT, SHANC F1 AT 2-2 SCIZIT TTT
& (i) Tt () anse (i) x=X, && 0=0, 2 1T 777 (iv) FIY I
2 Solagie a1l Y &7 3T 2,2 (IRfer) & e erg & 3 2 soiaErT X
P 2T Y2+ IR X2- Fardt & (@faiE YX, cher Be0), 3icT: FeT wrsr i,
DITAIROT &I &1

9.3 U3. of EII0%T 6+ 3717 FOTAT 6- & Toip Fet Hoiera?
7 Giii) 2 Fe3+ 3R 3 02- 2x 3 =6+303x2 = 6-)]

.4 U4, T R

F<v- () FrereT: dear wRaETORSY (AT THTT GRATISN % 370pa7) F ot & Ao ey
deal & 3ruett AT srrEet Al Gii) T AANE 2 ST H T ghe & GRAN] AT
&1 Gii) rerar: TSI I N2 & gr oy &) Giv) aidh
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U.S TS, DRI 53T, HIcoraH HTIRASE, Bl STaaase & I
Fe- (i) Al(N03) 3] (ii) CaOl (iii) Fe203]

.6 T6. 317 JIA! A a1 Alfieh! & I
3% (@) caBr2) (i) A12(c03)31 Gii) k25041 Civ) NH4C)

9.7 97. 2 9.8 & et C)- 377777 Zoriar &7
- (- # 13 Soragia: 2, 8, 31 fadbed (i) # 2, 8, 8 &

Y.8 U8. NH4NO3, H3P04, NaHCO3 T I SehI§ gHHIGA]
I<2- (1) NH4NO3: 2(14) + 4(1) + 3016) = 80 ul (i) H3P04: 3(1) + 3! + 4(16)
=98 ul (ii) NaHCO3: 23 + | + 12 + 48 = 84 y|

999 I Mg + N, Li + N, Na + S, Al + 0|
I2- (i) Mg3N2] Gi) Li3NI Gii) Na2S| Giv) Al203]

7.0 910. JRvft 9.3
IAT- NHG+: NHGNO3, (NH4)2504, (NHG)3P0O4| Li+: LINO3, Li2504, Li3P04]
Al3+: AICNO3) 3, A12(S04)3, AIPOY| Cu2+: Cu(NO3)2, CuS04, Cu3(P04)2]

N 9. $.3 g IRFT FIEIAE + 6.0 g THNESH 3T A 2.2 9 €02, 0.9 g oo, 8.2 g
Ffeorar D2 T fo79 T 27
IR HBIPRP: S.3 + 6.0 = 113 g1 3G 2.2 + 0.9 + 3.2 = 1.3 g] FH, 37
AT IRGT 17T I=7 &)

.02 T12. || QIEr, 12 FZI, 10 Setagiar areft wfefier)
v (i) WA FHE |1, e J=T 23] (i) eera (1) DT > 10 seagie),
gimaer +11 Gii) 2, 81 (Giv) IRTFT 57, Na+|

.13 713, A 2,3, 317 B: 2,3,7]
Iv- (i) B (@) sifaa faamefier: 33 37Cd & foir @haer | SH1agIT A1,
oTafa A (BRI @ 3] (i) FTgAeth Z1a) ST & I SelagieT T F
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&1 Git) AB3 (PCI3)|

14 T14. A: FIGR Fethe foeett soer & g wmerd U2 317 & gt R: fzreft siawir
H 3T cirer (B a7k 3 & wwaT d

2= (iii) A T R R A BT H 177 1893, foereit staer & arfaefler gl &1

IS TIS. 27Al, S0Br- 377 201Hg2+ H FHarer: I3, 35, 80 TeTT) Seragr 3T Fgier?

I<IT- 274l 13 Sotagiar, 19 FAZTT) 80Br-: 36 J1agIeT, 4S L] 201Hg2+: 78
sotagia, 12 Fgia|

.16 -3 1-2. Fot H PATET ofofial W FIT 1607197 gadr 8?2 20 ¢ &ISFIera + 160 g
STiFHITT?
I T 3rg (€02 37Iv STeTaT) FaT H TSt Ik &) &TeT a7 GAHAIT = 20 + 160 =
120 g1

17 33-3re 3-6. 40 % S + 60 % 0; COHC : 0 = 3: 4 THIT: PG HTFIAES
41 3R 2:2]
JAT-S:0=2:3,3F209SF I 309 0199 Ca T I2 9 0) T 3
fAf2rIT srquIa et o1 fro o oarar T8t gietl Siqurd 4 ¢ | & 9id: URura fazer
P g #va &

T8 I5-A1el 7. A: 2 g H + 16 g O F I8 g 7071 R: UTHATT] AT & FReT quf =T
FGUTT H o5 &l
- HYT A T (ZeHAIT I | : 8)| HRUT ey Torar & wret @ief, Fafa uwamoy
FHEAT & TReT quf SIGUIT o & g & gt IR: (iii) |

919 TH-aet 3-)). 3] IR 3P ;T

IHR- N2: TS N 3 Selagier 1T e & Hamsen) F2: G2 F (2,7) | Setagial
JTT FRAT & F-F) C02: C TA% 0 3 19 g JooT Jrgar T & (0=C=0)|
H2S: S &I H @& AT Ueh-DF F95 ATAT F3T &1 NH3: N i H @ JT Doh-Th
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I TS &3l &1 faaret (2,8) # srea quf & SAMIT 98 7 SeIazIeT a7
T & T BIAIRT)

.20 IH-T 12-1S. 3717

I FlereT 02- Fardt &1 FAIT FARISE C)- FiaT & Mg2+ ST gl Cl- 3
MgCl21 K 3T Ca e | SR 2 Setagia ATTHR K+ 3757 Ca2+ Ffrel & Torerar
KC) 31T CaCl2] Na2S: g Na Ta-Ueh SHIagieT U S &1 §d & off 2 Solagia
oIhT S2- §IT B

.2 IH-31< 16-18. T 37T T
IV~ €02 HTdfaT SIRIATFAITS; NO2 AISEIeAT SISHTIRIATSS; SF6 oW SFATFANISS;
PC)3 TRIERIRE ZISaelRISE] NaHC03; S02: FeCl3; cu20] Fe(OH)3; K2C03]

9.22 FH-3 19-24. 3T IR G|

IT- ATAfAE Sae) 41g M (2,8,2, A7) FT MO (Mg0), sTafaiss e,
oToflzr faeraaT Tagd =meiah| HNO3 = | + 14 + 48 = 63 u; CH4G = 12 + 4 = |6
u; KC) = 39 + 355 = 7.5 u; Mg(OH)2 = 24 + 2(16 + 1) = S8 ul

15 v g (Fgaqen)

) gefaTaT TIEUT T 19191 JZTE0T HAfed et

IR- JATAF AT & g aTeT 7 ST § T AC EIAT 31 129 € + 32 g 0 = 44
g CO2|

Y.2 R Ui &7 faer 3g1geur Afed foifav)
IqT- g A F I 2T gerdtia FJUIT A AT & ToT A H 0 = 1 : 8, TT
P15 ot &

Y.3 3Tcee o WY [RAgia &1 SifeRunt fafae)
I<IT- YTAT] SMAHT, o IA 3 AT, TIoT Yui JSAT Jurd # ofsa; AT &
o g o T g

Notes by Abhichek Siv 79



Chapter 9: Atomic Foundations of Matter
37T 9 - YT @t uvefoas Ao

.49 NaCl 317 MgCl2 T g JHAATSC

I Na | SHFZIT AT Na+ 3R €] Far e1ah Cl-; Mg 2 Selagial AT Mg2+
HIT Zr ¢) g | FHR, foraar Mgcl2|

.S rafai® 3R Fgiavett Alfimr #
faig Ireretich, Tar: 37<ITeTah |

9.6 H20 3717 CO2 T HIUTAF FATT F4T Na20 T I TS eI
3<IP- 18 u, 99 u, 62 ul
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