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#* Chapter R \S\foichiovne\:r\xj
# Lesson 9 : E’mpeﬁ(:at) Molecular, & Structural

FOrmu‘aS

* Compouncls are made of elemental atoms held {oseﬂner by
chemical bond ; Cormpouno\s have two or move elememks .

Q- whab is +he chemical bond ?

A. Chemical bonds are the ‘{.orces of attrackion between ¥he akows .

which Come From Yhe attvaction pelween protons ¥ eleckrons.

'Tslpes of Chemical
bonds

It is dovmed by equal sharing It s formed by tranfer of one
of electrons lpetween ¥eXwo otoms oy more <eleckyons fl.om one atom
e.s. H20 (v%ﬂ:cf) \s Co*/a\en\: CbmFound to the other ¥01m3n3 Caticm and

H H H,0 anion
2 n 13
\0/ € 2515 eg- Sodwm Na Chlorine  C\
+ Covalent Compounds may have 2854 2,23
Sins\e, dovble oy Eﬁp\e lbonds . N;'- 2,8 Cl 52.%,%
&3- . 0=0 T So, Nar et Page No. @
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A The PPOPer‘\:(es o¥ the -Formeo\ Compour\ol are Co?np\e\te.\y c\j—?\:erent
o ks elements

Property iz Oz mt:zv:z\m\e
% B.p. ~253°C W}t 100°C
%  Skate Gas Gas Liquid
* Hammabiliby | Explosive Necessary used ko
for Combustion vtk
flame

4« Qctet rule -
NS~

Atoms, of main - qrovp elemenks, tend To Combine in such way

fhat each atom has 8 electrons in its valence shell (as

the nearest noble gas ) -

Thus ;

Tn Covalent ComPOUno\s , two nen metals of Same eleckron affimiky
Combine. loy equal sharinS of electroms and Fill their valence shell
with 8 eleckroms to be sgtable.

; g
S ’ 2-‘ 8 / 6 B)’Shariﬂj O . Z, 6
of two eleckrons
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P Represen‘\:"nj Compounds :
WVWV\W\AMJ
Cormpounds are generally vepresented by Chemical formula, where
the Chemical formulas Show the -elemenkts that are in Hhe Cmmpovnd
ond Use Hae letter S\Im\ool of e element .

e.a. H
Methane CHy, H—C—H
"
Molecular formwla  Structural formula Bl = SEiek amodel

% Molecular formula :
N N N T N N N |
It chows the actual number of atoms of

cach element pme.n\: n the Campound.

e.q-
Hzo s Kzs OJ.' Mg CNOS)z

e e ¥ r*—j\'u

1;(:/\?0 2k 1S 40 M3 2N 60

Some Complex ioms: S04 NH; ; NO3 (polyaf:amrc iooos)
(su"FatC) (Ammonium) (Nf/’rdfe)

* Emperroat ‘Formu\a .
D s Ta P D N N 4

IE Shows ovmly the simplest ratio of
(Ato'ms o*? EOCh e\e/mex\\'. W the Compound .

€.9. Molecular formulas H,0, s CeHe '3 é"\q » C3H¢ ; Cy Hg

~
Empcric_a‘ 'Form\;\a; Ho 4 CH A CH,  Page No. @
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4 Struct’urql ‘E)rmula;
R T Y|

It uses lines to repre/be:nt +he

Covalent bonds and Shows how the atoms in +he molecule

are Connecked.

wWhere 3
Shape of Line No.of Shared e~ Name of Covalent bond
Single line ——— [1par=2e~ Single  H-H
Dovble ine  —— | 2 pairs = He™ double 0=0
Triple line  __ | 3 pairs = 6~ Triple  Nzn

@. what is the difference between atomic element and
yolecular element ?
A.
Atomic element Composccl of Single {Y?e of q\:ow\s.e.a. C; He.
Molecular element (s Composed of  amulti —atom molecules
(wi\'\n more Than omne atom ) e.q.
diatomic  molecules like 02 and Cl; .
polyatomic molecules LKe Sg and Py -
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i';‘:r':“:f;' Structural Formulas
H, H—H —©
o, 0—0 (= )
HO | H—HO—H | ¢—@—¢
H,0, |H—0O—0—H |¢—@-@—¢

Example: Ne

Example: O, Example: H,0 Example: NaCl
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3 Chg 3 Stoic:hio*mefrj >

J.esson 10 : Compwnd Formulas and Namn‘n3

2 Introduckion :
I i e e N NP\ 4

Sodivm Chloride (NaCl) is made of sodivm and
Chlorine atoms. it has acCommon name : Table salt  and
sCientific name : Sodium Chloride. .
Most of the Compound s don't have Common names ;S0

‘\‘he\{ are Named aCCoro\’\v\% ‘o Scien\:(—kc rules (SCIenti-FiCﬂQMCS).

# Lonic Compounds <-Formu\os &« Nomes>
NN

Tamic Cmﬂ\anc\ = (+Ve mekal Coﬂuﬂ)-&- ( —ve nonmekal Aﬂ'\O’ﬂ)

the formula unit of iomic Compovno\ must have on equa\ Number
of Ve and —ve Chqraes, So the formula unit has nek

Chorae = ZeroQ

=, - 2+ -—
Na Cl B Mg Br
— N e s
0 0
NaCl MSBY.Z

= HOW '\:o wrike the formula O'F onic Co'mPound Aluminum
oxide ?

Page No. ‘ 6 )
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€9 i 3+
A‘ — qmup 3A _— Al 3t - o=
A’ \;-.:/ O
Metal /7= T
Aluminum Oxide
_L 0 — qmup (< Oz- A|2 03

NOﬂmc\:a\

2+ 2¥
Ca — Growp 2A — Ca Ca '-}.-Cl
eg- 2 r

Calcium Chlovide _

& e

2N Cl
Cl —» Guipdh B NG\ Ca ™l

* Formula —to-Nome Rules for Tonic Compouncls .

% For Catioms:
— A Metal (with invarient chorse) — Name of metal
- B Metal (with variokle charse) —> Nameof metal + Charge
~ polyatomic ion ——>  Nome of polyatomic iom
% for Anions
— For Nonmetal __5 stem of nonmetal name ide

- PO\Y atomic ion —3 WName of ’Po\yo‘\:amic. ion

N.B. Pol\/atovn'ic. ions are Several atoms attached -l:oge‘!'her by

Covalent bonds as one iom -
Page No. (ﬂ
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# Metal ions with variable chorge (Can have more than one

pessible Cha@e) ore named as :
Name of metal o Romon numeral Charzje
F. 24 +
e — . Yom (E) 3 Ci ,__5 Copper(T)
‘H'\e_ Chavao. Can be delermined from the Chorje of anion.

%k Metal ions with mvariont Charde, (Can have Only one poss:ble c,hovae)
So, They ave named without the oxidation number (Chavje)

e.s.
Li 5 Lithiom 5 qu+ —— Colciom

vieta

H N C 2
AR Wl Y. el S o

Chromous

Chromium Chromium(ll)
(0 g Chromium(l1i) Chromic
Iron Fe?* Iron(ll) Ferrous
Fe* Iron(ll1) Ferric
Cobalt Co* Cobalt(11) Cobaltous
Co™ Cobalt(1ll) Cobaltic
Copper Cu' Copper(| Cuprous
25 Cu?® Cogger((ll)) Ctepric

vieta 10! Name

Li Li* Lithium 1A

Na Na* Sodium 1A
K K* Potassium 1A
Mg Mg** Magnesium 2A
Ca Ca* Calcium 2A
Al APt Aluminum 3A
Zn Zn* Zinc *
Ag** Ag' Silver i
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* Nammj of Binary Ionic Compounds :

@ B’\Y\Orﬂ Tonic Mekal

- Nonmetal

Compound Cation Anion

@ Name the metal cation -r—'\rsH\/ , then the name of nonmetal anmion.

@ 'r'or ametal Caktiom : w

Invariant Variankt
( Cherge. 1
Name oﬁ- metal Naome o¥ meka\ + C.«V\awsc,

@ for nonmetal aniom :
Name of nonmektal + end (l’de)

)

( For vmekals with invariont Chars

Page No.
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=» Namin

J binard ionicC Compound with  variable Charge melkal .
Transition elemeni‘)

eq. Cuf,
1) Metal Cation + Nonmetal Anion
Cu £
2) GrovpNo. of F ia FA ; 80 3E will be F_

Thua, Cu mmust ke Cudt (to balance 2 F '\oﬂs>

3) Name Cation : Cuz+ = Copper (]I.)
4) Name Anion : F— = Fluoride

s) Final Name : Copper () Flooride

=3 Nammj the Compouno’s C’on[:amirzj polya‘EOmic ions ¢

N\/\N\._/WVW\/WW\./W\/\/\/

—_ ?olyatcmqic iomMs are S'.ry’a ions Hrak Conkan movre +hon- ome

oktomn -
— Name the ionic Compounc‘ : Name of Cation + nName of anion

% Remmber well

N\M/\/\N

b o
- Corbonate CC)?,z — Sulfate : SO,

— Bicarbonate : HCOs— — Sulfite : 5031-
— Hydmx‘.de . OH — Awmmonium - NH:

—  Nikrake : NO3z

— Nitrikte e NOZ Page No. @
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03 Nam.’r)j MOIeCuIar‘ Compouncls :
A T e~

» Molecular Compounds are Composed of two or more monmekals .

?u/es .

1) Write the mame of element with the Smallest grovpP Number
Firsk.

2) If the two elements are in the Same grovp, wrike the

name O‘F elem:nb with the 8real:e5£ row number -;CIYSI.‘.

3) Use the prefixen that ndicote the mumber of toms presenk .

Nome :

Pretix — N e of the ix - N +h
fix — Nam 4 Prefix ame. of Q+7d€

sk
15E elermant: Z”J.elemenb

B> TF dhere i only eme otom for the Prefix No.
g'wst e\ememt , don’t use ¥he pm?-'\x

” 3 mono 1
™Maong - di 2
exomples; tri 3
tetra 4

NI3 : 'nﬁ:Y'OSe_n Trilodide penta 5
hexa 6

Bel 5 PhOSPhO'qu penta chlovide hepta 7
octa 8

nona 9

-Pq S!O . tetr‘qphosphorus cfeca Su"zrl'de deca 10
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*'Namﬂg Acids :
NN R~/
- Acids are molecular Coynpour\ds that prodvce H wihen
dissolved in water €.9- HC‘(_oq.) 3 Ha80y (aq-)
— Acids hove Sour \:asl:e. and Can ATSSo\ve 'Ynany W\e\:ols.

Suchas Zn, Fe, or Mj but mot  Avu, A3 & PE.

'7;';965 of Acids

Y ¥
Binary acids Oxyo cids
AR TS ST (H" e ant
mecta on\cm) H ) 4+ R;\\/ cﬁ:om\c. anom
ea. HC\ e-ﬂ- HN03 2 HzSO).'

% ACde are 'PNCJUCCCI b\/ ada’inJ H+ion to anion ;

SR NOs L, HNOs
Nitrate Nitric acid
H & 1 e HCI
Chloride Hydroc hloric acid
e e de ok K

Page No. (@
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Ch. 3. : Stoichiomatrj
Lesson 11 : Compos?t?cm of Compounds & Chemical e.quotfcms

— —

% Introduckion :
AT

Chemical ‘Formula, eg. H0 |, is use-Fu, 1o Khow the no. 01‘: atoms and
+heir ratio. Also, +he Chemical formulas are wsed to Show +the

reocl:ions in the form of "ChemiCal eqda’::’ons'.

Q. What is the molecular mass or molecular we@ht 7
A.
IE is the moass of on individual molecule (-FOrmula Unﬂ:).

ie. the mass of a molecule js the sum of Pthe masses of the atoms
that make 1t up <expmooec| n omu>o
EXOmple; wakter hos formula unit @ H20

- Molecuwlor mass = Z No.of element X iks atomic mass

Given: H=1;0=16

MO\QCu\oY‘ mMass :( 2 X1 ) A+ (l X l6) =18 amu (a{‘omu'c. mass Un"':).
(H20) ~——— \'EN-’
H

So Molar mass D‘F water is 18 9/mol -

% Mass Percent Composition ;
N A A~

It is the mass pcrcent of one

element to the total mass of all elements in Hhe molecule.

Page No. @
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Z Mass of element — Mass of element (Z)

(2) Molar mass of Compouvnd

Exomple 3

Calculake the mass / of hydmaen n waker 7
A. ’me Periodic Toble
Water has formula vnit ( H,0) H=1; 0=16

X Mass (H) = Mass of H

— X 100
Molor mass of Hy0

2 X |
&

N

X100 = L\/

Examples ; Calculate the molar mass of each of +he fo//owiy
1)y K,S

Molar mass = 2 X Alomic mass(K) 4 41 X Atomic mass (S)

=(2 x 33.1)+ (1x32.1) = 110.3 3/mal

2) C03 (qu )2

Molar mass =(3X 40.1) 3.2 E\X3l)+(4)(lé)]
= 120.3 4+ 2 [31 + 64
= 120.3 4+ 2 (95) = 120.34 190

= 310.3 8/md .

Page No.
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@- Calculate #he mass /i oﬁ OxXygen in HOCH,CH,OH 7?7
A

Penodic Table
i c=12
Molar mass = (2 x 12) 4(6 X1) +(2X16) = 62 Yhnd He 1
0=I6

/i Mass(0) = MassokO 5 _ 26"2'6 X 100= 5l.6 7

Molar Mass

Xk Emperical ﬁ)rmu./a :
S e a4
IE is the simplesé whole -number ratio

of the atoms in a C0mp0und.

= Empericq! formula Can be CalCulaéfrzj b)‘ /Gvowmj the mass

Percenk of each element in +he ComPOuna(.

%) A Compound Conktains 28 7, n?i:najen and 72/ Oxyqen. Caleudals
sts emperFCa' -Formuﬁc‘ ?

A
1. ASSUminj the 85\/211 pe,rcemk as part of {003 of Cﬂmpounc/~ (MOSS).
So, 28 g n‘,l:roaen and F2 9 O"Jje’”'

2. Convert the mass to omoles gr each elemenl .

frnales(/\/) :_..):t—afi—_—_ 23 = 2 ol
A bormic mass | 4

Page No. @
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Now ; Ng O,q,g isnot QCCep'tc.d. (‘Frocl:iovr .’?>

2. Mul'ﬁplx, all wele vakios by the Suitable number +o qet whole

numbers Ror all elements .

So, mu\‘HP‘\/ with 2 . 2 ( N204.5> — N"-l Oq
oo Emper'\CaL formula of the Compaund ia Ny, Oq .

Q. A Compound Conkains 607, Carbon, 4.43 ah\[c‘maem and 35.52%
Oxygen . Calcdake ikts emperical formuda?

H=1
A C=1I12
. 0 =16
Sl:c[:1: ASS\Jm\nj 7A as Mass (3)
C H @]
Z"Porcw\t: &0 4.4 is . S2
Mass ¢ €0 A4 35.52
Sl:cp2: Convert Mass to moles
¢ H @
60 4.48 35.52
1z 1 16
5 mol LHE ol 2.22 mol
To
Step 3 : Divide by the Smallest nomber C2.22)
(e H O
; 443 22 Page No.
2.22 2.22 2.22

2.25 2 1
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Nows ; Cz.zs K, Oy

Tt v vneolt aCCePi’cd (g-rad;;on).

SI:CP A Mu&kply with the suitable number to set all  whole-

ratio.

So, Mulkiply by 4 £. Hy O

Now ;
Q. What is the difference between emperical

and molecular formulas ?
L EmperICa, '{‘;rmuia.

TE is the Simp\esl: whole- number

ratis of the ofoms of Hhe elemenks
in the Compound.

: H /M
Empcﬁca/ formula CH,

So, 'n'F we have on 6MPer.'Cal‘ﬁormU,ea CHZ
So, Holec»laf —Formuia may be :

O"l ’ C?.H‘q 2 C3 Hé

Nvm ber

Decimal H*Mu Hiply 54
0.20 S
25 Z
.33 3
.50 2

|

i MOle cu.,lar grmala -

e e

IEIs the OC{.’UG{ number oF otoms of-
elements in the Compo.,,y,ol. Itis &
multiple of the emPer{ca.{ formula.
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A Chemrcol ?eac’:io-ns and Equoffans:
W\/\/\—/\/\/\/\/\MNV\N\J

- Cbemical reacb.‘o'ns involve rearranﬂemcnk of atoms to produce

new mmolecules.

— Chemical equations ore a shorkhand way to describe +he

Chemical reactions.

+ ChemICal equafn‘mqs 8w¢ basic informab‘an about the reackiom :

— formulas of reactants and products.

= Skates O{: reackants and pmducés (S),(f.),(g) or(Qq.)

Soln'a Liguid as aqueoun
— Relative mumbers a.[. reackanks ond 9 fa) 9
prodvcts n the reaction.
= Wefghts of reactants and pmducl:s,

— Reguired Conditions : A (heot) ; hy (lighk) 5 «----. ete.

# Balanced ChcmiCq/ eciua'b’ans .
B i e e SN o - W

Chemical eqUaifcm must be balanced  in such way +that an

equa| number of atoms of each element on both Sides of the avrow .
e.q.

CHA @ + 2 Oatg) e COz(s) + ZHZO(Q)

1C, 4H, 40 1C, 4H, 40

Q. Balance the —Fonominj Chemical equa{::'ow:
AI(S) -+ 02(9) S AIZO3 (s) ?

4‘A!5) + 3 C)2 @ @ — 2 A\z Oz ) PageNO-
4Al, 60 4AL, €0 ‘s

A.



