RRB GROUP D - GENERAL SCIENCE - SC-M01.02

Atoms, Molecules and Formulae
ORHTY], 3] 3R Ik G

English text - fg= ut& follows in the second part

Read a formula as a description

A formula is a compact description, not a bag of letters to rearrange. In this lesson you will identify
atoms, molecules and ions; read grouped formulae; build simple neutral ionic formulae from supplied
charges; and calculate the mass represented by a formula.

Recall the previous lesson: an element, compound and mixture are composition categories. Here we
add a second level of language about their constituent particles. Only whole-number counting,
multiplication and simple signed sums are needed. Charges and atomic masses needed in questions
are supplied. We will explain where charges come from in the next lesson; you do not need an
unexplained shell diagram to begin.

1. Atom, molecule and ion do different jobs

An atom is a basic unit associated with an element. An element's identity is determined by its atoms'
proton number, which the next lesson explains. Some elemental gases, such as helium, occur as
separate atoms. Many other substances contain atoms bonded to other atoms.

A molecule is a discrete, electrically neutral group of two or more bonded atoms. O, contains two
oxygen atoms, so it is a molecule of an element. CO, contains carbon and oxygen atoms, so it is a
molecule of a compound. The number of atoms does not decide element versus compound; the
number of different elements does. O, and O3 both contain only oxygen, although their molecules
differ.

Anion has a net electrical charge. A positive ion is a cation and a negative ion an anion. At this stage,
treat the written charge as supplied information. For a simple atom, losing negatively charged
electrons makes a positive ion; gaining them makes a negative ion. The detailed proton/electron
accounting follows in the next lesson.

An ion may be a single atom, as in Na* or CI-, or a bonded group, such as NH,*, NOs™ or SO4*". A group

carrying charge is a polyatomic ion, not a neutral molecule. NH,* has one nitrogen and four hydrogen
atoms and a total charge of +1 on the group; it is not four separate hydrogen ions. The name chloride

refers to Cl-, whereas chlorine names the element.

A compound need not contain separate molecules

In solid sodium chloride, sodium and chloride ions form an extended repeating crystal. NaCl states
the simplest 1:1 ratio of Na* to CI". A formula unit expresses that ionic composition ratio; it is not a
tiny isolated NaCl molecule. A pure ionic compound can therefore contain more than one kind of ion
while still being one chemical substance.
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Figure CF2-VO01. Four kinds of description

Label

Helium

Oxygen

Nitrate

Solid sodium
chloride

Visible model or formula

He - He - He, with no bonds between
them

[02] [O2]

NOs;: N =1, 0 =3, net charge = -1

Repeating Na* / CI~ pattern below

A cropped ionic pattern, continuing beyond its edges:

... Na+ CI-
... CI= Na+* CI-
... Na+ CI-

Na*+ Cl- ...
Na+ ...
Na*+ Cl- ...

Meaning

Separate atoms; dots here are separators

Each bracketed group is a neutral molecule of an
element

One polyatomic ion

Formula NaCl records a 1:1 ion ratio

The whole repeating pattern is the crystal model; do not isolate each adjacent Na*/Cl” pair as a
molecule. The two-dimensional sketch shows neither actual scale nor full three-dimensional
coordination. The brackets around O, mark a discrete group; NaCl's formula unit is a composition
ratio, not such a packet.

2. Learn what each position in the notation means

Symbols are case-sensitive. The first letter is uppercase and a second letter, if present, is lowercase.
Co is cobalt; CO is a formula containing carbon and oxygen. Cl is chlorine's symbol; it must not be
rendered as capital C followed by capital I.

A subscript is the small number below the line after an element or a bracketed group. No written
subscript means one. A charge is written above the line, such as the 2- in SO,%; it is not an extra atom
count. A coefficient is the ordinary-sized number before the entire formula, such as the 3 in 3CO..

Worked case CF02-A: amount versus identity

Compare 3C0O,, CO and C + O,.

* One CO, molecule has one carbon and two oxygen atoms.

* 3CO; represents three such molecules: carbon count = 3x1 = 3; oxygen count = 3x2 = 6. The
coefficient repeats the whole group.

+ CO names a different compound, with a different carbon-to-oxygen atom ratio. Changing the
subscript changes the described substance.

« C+ O, lists separate substances. The plus sign does not by itself join atoms into CO,.
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Figure CF2-V02. The outside number repeats the whole group

3CO; = [CO,] [CO:] [CO.]

What is counted? Calculation Total
Molecules 3 complete groups 3
C atoms 3x1 3
O atoms 3x2 6
All represented atoms 3+6 9

The coefficient is the outside 3; the subscript is the small 2 inside CO,. The molecule count and atom
count are different quantities.

For an ionic compound, the same coefficient rule counts represented formula units. It still does not
claim that each formula unit is a physically separate molecule.

3. Build ionic formulae by cancelling charge

A neutral ionic compound has total positive charge equal in magnitude to total negative charge. Write
the cation first, then the anion. Choose the smallest whole-number ratio of those ions that makes
the total zero.

A compact reference set for this lesson is: Na* and K*; Mg?* and Ca®; AP**; CI, 0% and N37; OH", NOs",
COs%", SO,* and NH,'. These are identities and charges used here, not an unbounded memorisation
list. New or variable charges must be supplied in a question.

Worked case CF02-B: neutral first, shortcut second

You are given Mg®* and N*~. A magnesium ion contributes +2; a nitride ion contributes -3.

Try before the answer: One of each gives +2-3 = -1. What small total could both charge magnitudes
reach?

Resolved: Six. Three Mg®* ions give +6 and two N*" ions give -6. Thus the ratio is 3:2 and the formula is
Mg:zN.. Check: 3x(+2) + 2x(-3) = 0.

Now change the supplied anion to O*. One Mg and one O* already cancel, so the formula is MgO,
not unreduced Mg@,0,. The 2:2 counts have zero charge but are not the smallest ratio.

Crossing charge magnitudes can be a convenient memory aid for the numbers, but it comes after
understanding neutrality. Reduce a common factor and recheck the charge. Do not cross signs into a
neutral formula. This method handles the stated ions; it is not a universal method for predicting every
compound that could exist.

Worked case CF02-C: keep a polyatomic group intact

You are given Ca* and OH". One calcium ion needs two hydroxide ions: +2 + 2x(-1) = 0. Write Ca(OH),.
The parentheses show that the whole OH group occurs twice.
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One formula unit represents Ca =1, O =2 and H = 2. For 2Ca(OH),, the leading coefficient doubles the
entire inventory: Ca =2, O =4 and H = 4. Writing CaOH; would fail to repeat the O with the H and
would not preserve two hydroxide groups.

Figure CF2-V03. Charge ledger, then atom ledger

Supplied ion Number of ions Total charge
Mg* 3 +6

N3 2 -6
Combined MgsN, 3:2 ratio 0

Ca* 1 +2

OH" 2 -2
Combined Ca(OH), 1:2 ratio 0

Then count what the formula represents:

Expression Ca atoms O atoms H atoms
Ca(OH), 1 2 2
2Ca(0OH), 2 4 4

Ion count, charge total and atom count have their own labels. Do not add them as though they were
the same quantity.

4. Valency is not the same as signed charge

Valency means combining capacity in the elementary model and is written as a nonnegative number.
An ion's charge has a sign. The number of valence electrons is another quantity; it will be explained
with atomic structure. Do not treat all three as interchangeable.

Using supplied simple valencies, oxygen's combining capacity 2 and hydrogen's 1 are consistent with
H,O: one oxygen combines with two hydrogen atoms. This is useful for introductory formula patterns.
It does not make valency a unique predictor of every molecular formula, structure or bond
arrangement.

The reduction to a smallest ionic ratio has a strict limit. A supplied molecular formula H,0, describes
two hydrogen and two oxygen atoms in a molecule of hydrogen peroxide. Reducing its subscripts to
HO would change the stated molecular formula. 'Always reduce every chemical formula' is therefore a
false rule. You may recognise a simple ratio, but a molecular formula states the actual atom counts in
the molecule.

No experiment or preparation is implied by these examples. We are interpreting chemical language.
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5. Add the masses represented by the formula

The unit u is a very small mass unit useful for atoms and molecules. In the calculation exercises here,
each atomic mass is supplied in u and school-rounded values are used. Follow those given values; do
not substitute atomic number or mass number. The next lesson separates those quantities and
explains noninteger tabulated atomic masses.

For a discrete molecule, the sum is its molecular mass. For an ionic compound, use formula-unit
mass for the sum represented by its simplest formula unit. If the term relative atomic or molecular
mass is used elsewhere, that is a ratio and has no unit; here we explicitly calculate masses in u.

Worked case CF02-D: same counting method, different particle language

Ethanol's molecular formula is supplied as C;HgO. Its structure is not being derived here. Given C = 12
uH=1uand O=16u:

* carbon contributes 2x12 =24 u

* hydrogen contributes 6x1 =6 u

* oxygen contributes 1x16 =16 u

e molecular mass=24+6+16=46u

For ionic CaCO;, given Ca=40u, C=12 uand O = 16 u, formula-unit mass =40 + 12 + 3x16 = 100 u.
Calling it the mass of a separate 'CaCOs; molecule' would give the wrong structural picture even if the
addition were correct.

Figure CF2-V04. Mass comes from the atom inventory

Formula Element Count Supplied mass Contribution
C,HeO C 2 12u 24 u

C;HeO H 6 Tu 6u

C,H6O (0] 1 16u 16u

CaCOs; Ca 1 40 u 40 u

CaCOs C 1 12u 12u

CaCOs O 3 16U 48 u

C,HeO: molecular mass = 46 u. CaCOs: formula-unit mass = 100 u.

A subscript is a multiplier, not a mass to add directly. Do not label 46 u as 46 g without conversion. An
individual particle's mass can be expressed in grams after a correct conversion, but this lesson does
not require that conversion or the mole concept.
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A four-step self-check

1. What is being described: atom, molecule, ion or an ionic formula ratio?
2. Which numbers are charges, inside subscripts, bracket subscripts or outside coefficients?
3. For a proposed ionic formula, is charge zero and is the ratio reduced without changing an ion?

4. For a mass calculation, did you count every represented atom and name the quantity appropriately?

Check your reasoning

Try these five questions before the explanations. They are free, untimed learning checks with no

negative marking, not an official paper. Charges and masses supplied in the question take precedence
over guessed memory.

1. Use these descriptions: helium has separate He atoms; oxygen has O, groups; NO5™ carries a net
negative charge; solid NaCl is an extended ionic crystal. Which complete interpretation is correct?

A. He: atom; O,: molecule of an element; NO5™: polyatomic ion; NaCl: formula giving an ionic ratio
B. He: atom; O,: molecule of a compound; NOs™: polyatomic ion; NaCl: formula giving an ionic ratio
C. He: atom; O,: molecule of an element; NOs™: neutral molecule; NaCl: formula giving an ionic
ratio

D. He: atom; O,: molecule of an element; NO5™: polyatomic ion; NaCl: an isolated molecule in this
solid

2. In the formula expression 3AI(OH)s, how many atoms of Al, O and H are represented in total?

A.Al=3,0=3,H=3
B.AI=1,0=9,H=9
C.Al=3,0=9,H=9
D.AI=3,0=3,H=9

3. Calcium ions are Ca* and oxide ions are O?". Which neutral ionic formula expresses the smallest
whole-number ratio of these ions?

A. Cazoz
B. CaO

C. Ca0,
D. Ca,0

4. Given APP* and the intact sulfate ion SO,?", which formula is neutral and preserves the sulfate group?
A. Al3(SO4),
B. Al,SO,
C. Al(SO4);
D. Al(SO4);
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5. Li;O is an ionic compound. Use the supplied rounded atomic masses Li=7 u and O = 16 u. Which
result is correctly calculated and named?

A. Molecular mass =30 u

B. Formula-unit mass =23 u
C. Formula-unit mass =30 u
D. Formula-unit mass =30 g

Answers and option diagnoses

1. A. He: atom; O,: molecule of an element; NO;™: polyatomic ion; NaCl: formula giving an ionic
ratio

A respects all four supplied descriptions. B incorrectly calls O, a compound: both atoms belong to
oxygen, so only one element is present. C removes the written negative charge from nitrate; NOs™ is a
group of atoms with net charge, not a neutral molecule. D turns a ratio in an extended crystal into a
separate NaCl molecule. He can occur as separate atoms; not every elemental sample consists of
multi-atom molecules.

2.C.AlI=3,0=9,H=9

Cis correct. One Al(OH); formula unit represents Al,0sHs; the coefficient 3 multiplies all of it, giving
Al3OgHo in the total inventory. A ignores the bracket subscript. B forgets that the leading coefficient
also multiplies Al. D applies the bracket multiplier only to H instead of the whole OH group. These are
atom counts represented by the formula, not a claim that an ionic crystal contains isolated molecular
packets.

3.B. CaO

B is correct: one Ca** and one O* give +2 + (-2) = 0, so the minimum ratio is 1:1. A has zero total
charge for the stated ion counts, but 2:2 is not the smallest ratio; reduce it to 1:1. C gives +2-4 = -2
using the supplied oxide ions. D gives +4-2 = +2. Do not apply this reduction rule to an independently
supplied molecular formula such as H,0,; this question is specifically about the simplest ionic ratio.

4. D. Alx(S0,);

D is correct. Two AP** ions give +6 and three SO,* ions give —-6. The formula is Aly(SO.)s: the bracket
repeats the whole sulfate ion three times. A has +9-4 = +5; B has +6-2 = +4; C has +3-6 = -3. None of
A, B or Cis neutral with the given ions. The 4 inside SO, stays fixed; changing it would no longer
preserve sulfate.

5. C. Formula-unit mass =30 u

Cis correct: 2x7 + 16 = 30 u, and an ionic compound calls for formula-unit mass here. A gets the sum
but wrongly describes a discrete molecule. B counts Li only once. D copies the number calculated in u
and relabels it g without conversion. A particle mass can legitimately be expressed in grams after
proper conversion, but 30 u is not 30 g.
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Sources and scope

The RRB CEN 09/2025 official notice, §14.1, printed p.28, sets a Class 10 CBSE-level science boundary
without naming this individual chapter. Formula language is a foundation for that level and for
balancing equations later in this module; it is not a claim of separate RRB subtopic weightage.

Concept references: NCERT Exploration, Grade 9, Chapter 9, first edition April 2026, 889.4-9.5 and 9.7-
9.8, printed pp.169-180; Chapter 8, 88.4, pp.148-149, for symbols; and NIOS Secondary Science and
Technology 212, Chapter 3, 883.3 and 3.5, pp.56-57 and 61-64, edition not established. Supplied
numerical values are independently checked rather than copied from older source tables. All prose,
explained cases, visual designs and questions are original; these are not previous-year questions.

Analogy and its limits

Labelled building pieces help you keep an atom inventory. Three copies of one complete labelled
model are like three packets with an unchanged packing list: the coefficient counts copies, while the
formula fixes what each copy represents. The analogy does not show actual particle colour, size,
shape, energy or bonding. In particular, an ionic formula unit is a composition ratio in a crystal, not a
physical packet or separate molecule.

Quick reference

* Element/compound classify composition; atom/molecule/ion describe particles

* O,: neutral molecule of an element; CO,: neutral molecule of a compound

* Ion: net charge; cation positive, anion negative; a polyatomic ion is one charged group
* Solid NaCl: extended crystal with 1:1 ion ratio; no isolated NaCl molecule implied

* Symbols are case-sensitive: Co /CO; Cl 5/CI

* Subscript belongs to its symbol/group; charge is a superscript

* Coefficient multiplies the entire formula: 3CO, givesC=3and 0 =6

* Neutral ionic formula: supplied charges — smallest cancelling ratio - preserve groups - recheck
* Ca(OH), contains Ca=1,0=2,H=2; 2Ca(OH), containsCa=2,0=4,H=4

* Valency is combining capacity; charge has a sign; outer-electron count is distinct

* Do not reduce a given molecular formula such as H,0, to HO

* Mass in u = sum of represented atom counts x supplied atomic masses

* Use molecular mass for molecules and formula-unit mass for ionic formula units

+ Copying a numerical value from u to g without conversion is wrong
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5. I GRI &Y geqd = 8

U 9gd DI GegHT SehTs 8, ST URATULSHT 3R Srupaii o forg Iuaift &1 agl &t Mornai # g URATY] &egHTe u H
fear ST 3R Tpel-TaR & Miferd A folg SITUTH | 361 AT T SUTNRT e, Ich! STTE URHTY] AT AT Gaq=
T 7 3G | ST UTS 3 AT ehl ST ehill SR ARft & TR-yuTich TRATY] geAT Al 37ef GHSTG

ST 37Y] oh foIq INT I hT SHTT0Ah &ead= ¢ | SR Ik hl T8 TRl YA 3HIS ¢ =AY INT & g I
ShTS ST chg | gl SITafeYeh TRATY] a1 3fUae g foran gt, dt I SuTa & SR ITch! 3ahTs T8l gidll; Tgt
9 WE ®U Y U § ggHH e @ 8l

&1 9fgd 3€18301 CF02-D: =<ht uer fafa &, ewort &t wme sremr
QHTeT a1 3MTfudeh o C,HgO T 81 T ITh! TR 6! (Mahlett s @ C=12u, H=1Tu 3RO =16 ua

R
« RIS BT ARTGH 2x12 = 24 U
« GISgISI o ANTEM 6x1 =6 U
« HTRAST T TNTEH 116 = 16 U
« JMfUdh g =24+6+16=46 U

3 CaC0, & g Ca =40 u, C = 12 u 3R O = 16 u RY &, At Tf 3BT gemT = 40 + 12 + 3x16 = 100
Ul 39 31T 'CaCO; 37U T GHHH ShgHT TTeTd XTI 97 &I, et 5118 Hal gt |

& CF2-V04. gegam urarupstt Y gt & emar @

el a< et Rar gegmm= IhreE
CHeO C 2 12u 24 u
C,H6O H 6 Tu 6u
C,HsO 0 1 16U 16 u
CaCOs; Ca 1 40u 40u
CaCOs; C 1 12u 12u
CaCOs @] 3 16 u 48 u

C,H4O: 3MfUareh e = 46 Ul CaCO;: G TS ZeddTH = 100 ul|
Jrefeifd sich TuTes @, e ST o1 G 6| 46 U I foT TUidR0T 46 g 7 ford | T8t ®UTaRUT & 918 Uk
ThUT T S| UTH H foRaT ST 9ehdT 8, UR 39 UTS H dg TUidR0T AT Al chl STEMRUT St gl gl
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IR RO # U=t S

1. fergrent fareRoT &: URATYY, 370], 3T AT ek Y- 3uTd?

2. - TV 37T, 3R o SeiferGd 3ich, hisd o Ireifeigd sich a1 S1gx & TuTich 872
3. UdTad STtk T3l ol et ST YA &7 AT Saet [S1 SUTd Btel fohar 721 872

4., ggAT fReaTerd 99T gR 1T AT ent AT 3R A2 vt Iuge = far?

SIYHT d<h S

ARAY @A & Ugel Ul UH gaf ohe | T [:3[eeh, ford 1 ag-dar 3R foam kot sich & dies aret U €,
TferenTRes THu= 811 U # U 3rder 3R geqdq™ AT greeied & i Agayul g

1. 3 faerur of: gifera® & ST He WRATY] 8; MTeRits # O, 998 &, NO;™ IR &l 0T 373 §; 314 NaCl T
fa&ga smafAes foheee 81 sni-d & e @8t 8?2

A. He: TRHTT]; O,: dcd et 370]; NO;™: SgURATILh 3114+, NaCl: 3afeh S1guTd dm arell I
B. He: GRHTY; O,: ifites et 31uf; NO5™: IgURHATY[eh 31, NaCl: Simaf-ies Srgurd sidm arell 9
C. He: ORAT]; O,: dd ot MUY, NO3™: I&HH 310]; NaCl: 3afsies S[urd Sdm arelt 93

D. He: TRHTY]; O,: ded ohT 3], NO5™: SgURHIUL 31T, NaCl: 39 319 H Teh 31l 3]

2. gaI-aisieh 3AI(OH); H e foha= Al, O 3R H trATY] 321fg 7g 872
A.Al=3,0=3,H=3
B.AI=1,0=9,H=9
C.AlI=3,0=9,H=9
D.Al=3,0=3,H=9

3. HfRH 3 Ca?* 3R SHieTEe M O g1 hl--91 ISR ek G 3IehT T4 VIl Yuifeh STuTd
JdTdT 8?2

A. Ca0,

B. CaO

C. Ca0;

D. Ca,0

4. AP* 3R 3G ethe A SO, 14T &1 ohlH-91 Tl IS & 3R Tothe THE i Ug! ST 3@dT 872

A. Al3(S0O.),
B. Al,SO,4
C. Al(SO4)s
D. Al;(SO4)s
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5. Li,O ek Smafsien difien g1 &g mMiferd oRAmo] gea@™ Li = 7 u 81RO = 16 u o | &i=-91 gRome gt 70T 8k
Tl A gt & 872

A. 31Tfode gegd = 30 u

B. T 3ahIS ge@HM = 23 U

C. 31 518 GagA =30 U

D. I 518 g9 = 30 g

IR HR faret & sira
1. A. He: GRHTT]; O,: dc <Rl 310]; NO;™: SgURHTULE 3Ta+T; NaCl: mafaes Srqurd aar= arer g

A Tt g faazon o1 UTer eat 81 B O, @t TTetd a<ich & Fifiieh ahgdT &: a1 =AY Siferdter & €, gafeiy
heleT Geh dcd g1 C A13¢e Al foram 0T 31der 821 &1 8; NO3™ el SHTART aTell WRHTI-HHE 8, I&™H 3u] 78T 1 D
faeqa feheeet & SrguTa ht 3terT NaCl (0] &1 &1 &1 He 31eli URATUST & ¥U H gl Hehdll 5; 8 dcd oh T H
TGURHATUIh 3] T STt Tt |

2.C.AlI=3,0=9,H=9
C Tal 81 Geh Al(OH); T ehTs AlO3H; =it 81 7[0Tieh 3 R 31 &l T[0T &l 8, fad et alt 7 AlzOgHo
fAed 81 A hises & sreifeifad sich ot ®YgdT 81 B ¥etdT & foh 31t a1 7Jutich Al eht ot 70T &hdT @1 D <hiseh i

0Tk @ OH THE o ST hadl H TR TaT &1 & ¥ gIRT &21TS 715 URATILSH ohl ST §; 399 Ig arar gl aidl
fop emafien fohteet & 3rertT anfudes Gehe &1

3.B. Ca0

B Tgl 8: Teh Ca®* 3R e O & +2 + (-2) = 0, 3TfeIq =AaH Ut 1:1 81 A H &Y I=-TATSAT T el ST
A 8, R 2:2 GIY BleT 3urd 8l §; 39 1:1 AR C H Ry siferarss omai @ +2-4 = -2 AT 81 D & +4-2 =
+2 fAerar g1 39 deiuu g ot Wdd ¥ 4 &y snfudes ¥, S H,0,, TR 9 &1, U fasivy U & 994 a1
3Tk SIUTd T 8l

4. D. Alx(SO,);

D &l g1 &t AP =T & +6 3R ofi9 SO,> 3=t & -6 fAeTd &1 A Aly(SO,); 8: hIBHh TR Hethe 3T i i
IREATAT g1 AH +9-4 = +5; BH +6-2 = +4; CH +3-6 = -3 81 Ry am=i F Wy A, B a1 C # 9§ &hlE IgriA
T8I 81 SO, ohT 3R aTeTT 4 R TEdT §; IY & IR Fethe THE o! T |

5. C. g3 §hTS &aa®< = 30 U

CTel 8: 2x7 + 16 = 30 ul TgI 3Mafer UfiTeh & foIg G SIS g™ 19 Fat 61 A H IR el 8, TR 3l 377
1 7Terd 31 fFeperar 81 B Li ol dhadl Tep IR AT 81 D, u H feft T &t famr wuiaror g &1 A <ar g1 9at
TYIARUT & ST ShUT ol SeHTH UTH H forkar 511 Gehar g, 9 30 u, 30 g &1 81
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i iR diFn

RRB CEN 09/2025 @ht srifdertiRer g1 & @ 14.1, Hied Y8 28 # fa=i o1 TR shefm 10 CBSE §; ¥g fasiy
ST ST ATHT g1 6| Gl hl WINT IH TR 3R 39 AT H 3 FHIA0T el Gl SMTUR §; 399 31T RRB
Iufawa &t ger-9R &g T81 giarl

JrgurRUTS & He: NCERT Exploration, Sheil 9, IR 9, UUH IEehvT 31l 2026, &S 9.4-9.5 3R 9.7-
9.8, Hfed g8 169-180; Udlehl & foiy sreamd 8, @s 8.4, Y8 148-149; au1 NIOS Areafieh fas ud dienfieht
212, 1917 3, 8 3.3 3R 3.5, Y8 56-57 dUT 61-64, TXH0T 10T a1 | {{T Hareen dH QR Ald-
RO & FeheT e o T Wl ¥U ¥ Sid 7Y g 19T, 81 Fied 31601, OF-aiemd ok usy difca §; 3
et auf & uw 8l g1 fadl g fAgrur-srgere 8, sfderRen sgare 8|

IUHT 34k I HHT

1 o7 fHTUT-gehs URATULS ht et @ | Hag ehd & | Yeh QR AHYGeRd AlSel i i+ Ufddl, Geh gl il aTet ot
Qahel St 8: Tqoties ufcar fiar ¢ ofk I aa ot 8 foh g= ufa o gt 81 g Sum ot & ardfaes &,
JTRR, ATeRfd, FHott a1 §¢ g1 fe@rdt| fasiy wu @, smafie g gants foheed a1 dued-3rurd 8, s Hifda
Gche T 37T U] &l |

@i d@esf
« I /d1fiTen Tae o o §; URHTU]/S7U]/ ST 0T IdTd &
* Oy <@ el &I 31, CO,: ANfieh ehT IarH 317]
« SMTIT: el JTART; YT Y, SO 0T, SgURHIU[h 3T Yeh TAfAT THg
« 31 NaCl: 1:1 3mafAes SrguTd are faeqd feheed; et NaCl 379] < &ra st
- I3/l &R Agayul: Co #/CO; Cl 7/(I
« T 3ieh ST Uciien/THg I &; ST FUR foraT ST 8
« TUTieh QR Y3 ohl T[0T el &: 3C0, ¥ C =3 3R 0 =6 fAad &
« e Safes G Ry Smder —» fAaw ddferd SruTd —» g Riad - g=: Siig
*Ca(OH),#Ca=1,0=2,H=2;2Ca(OH),#Ca=2,0=4,H=4%
« GISTehdT HATSTH-&THT 8; TG H g 8; I8l Solagi-i hl T&aT e &
- 137 anfoges 931 H,0, &t ®ier dxch HO T &e
« U 7 GeHT = SITQ TRATILSHT i T x iy WA g & aiTar! a1 anT
« 3197 & I 3nfoereh geamm™, 3mafies o 3arTs & foIT O 3hTS g
« {911 TUTaRT U Y T=ATHS AT I g For@ =1 7Tetd &
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