
 

Chapter Chemical Formulas

Different Representations

Chemical Formulas

NHz ammonia

1 atom of Nitrogen
3 atoms of Hydrogen

NHz only include subscript
21

Not NH3 Correct NHz Lsubscript

City 1 Carbon 4 Hydrogens

NaCz O I sodium 2 Carbon

5 hydrogen 1 Oxygen

subscripts are ratios Fixed ratios

ratios are atom ratios or molar ratios



Other representations

molecularFormula Lewis structure 3D
structure

MHz H int H O
of atom it 0 0

in ratios How atoms
are connected C NO X
How to build them Cl

Br
comes Later I
Know how to read f
them

chemical Formula Atom ratios
some structural info

Lews Structures Atom connectivity
which atoms are

connected to which

3D molecules Shape



Examples of formulas

14402 Simple molecular formula

CHzcoolt molecularformula that has
some structure encoded

CHzC0zH it OIl
H d c o H

it

Hashbond straightbond
back inspace It in plane

Is i it f c HMd chit dH f H
T H o

wedgebond a

forward in
Space

Molecular Formulas Can have defferent

molecules they represent
Hao

H H H H

H 4 4 o H or H f o d H
H H H H
Ethanol Dimethyl ether
structural Isomers two molecules that have
different structures but the samemolecularformula



CHO

y

EEEEEEEEI nom.mn

sCzH6O3sCyHooQ

Examp le glucose CultizQ
Find the empirical formula for

glucose

CaltreQ
I a a

CHzo
Simplest whole
Ratios

why do we have ar want emperical formulas

Why are they useful
NewCompound Emperical molecular

Formula formula
1 combustion Calculation molarMass

f ago C CHzo Coetzee

It multiplier
O x2

N



Find the empiricalformula for each
formula

below

MolecularFormulas

CattyOz CH2O Empericolformula
Z z I

b NaCzHzOz NaCzHzOz EmpericalformulaI

already
Smalles ratio

molecularformula Emperical

Molar Mass mass n grams of 1 mole of
a substance

czo
viaeweudrIiatomamu1atom

or

g for 1mole of C atoms

gloriole

12.01 g C
I mole Catoms 6.022 10230atoms

mass count



Exe

Howmany grams will 3.21 moles of
carbon weigh

Roadramole
grams

FETISH C 12.0 gcarbon
atoms 1 mole carbonatoms

fromPT 12.01

3Elm E 385 21 g Cmorescarbon

zzq.bgL

GeneralRoadokapy

Eraser o oe
o

u r

grams mole atoms
1

group Individuals
mass Count



a How many carbon atoms are in a diamond

weighing 1 232g
b How many moles of carbon is this

Porta
Road Map

gc atoms
From PT 12.01 g

C 1 mole C

ozz j3a mole
A

nisse a

Hiroko
1 232 12.01 x 6.022 E 23 6 177438801 X10K

EE Ig
xIon

6 177 1022atoms ofC1



b How many moles of carbon
atoms is

in 1.232g of C

Road Map
spart

g mole atoms
from PT

12.01gCarbon 1mole
Carbon

1 I m

1,232g C x
12.01 gf4

1 232 I 12.01 0 10255841182

0 I 026 mole C

23

answer to atoms x 10

because atoms are so small

answer to moles z slightlygreater
or

smaller than 1

because moles are huge group



Equalities from Chemical Formulas

H2O
whole Ratios

atomequalities
2 atom Hydrogen tomoleculeofH2O

1 atom Oxygen I moleculeof H2O

part whole

2 atomsHydrogen 1 atom oxygen

part part

Cz Biz write some equalities for
the formula

parts to whole
2 C atoms I CzHyBrzmolecule

4 Heatoms I CzHyBz molecule

2 Br atoms 1 CzHyBrz molecule

part to part
2 C atoms 2 Br atoms E l Catom I Br atom

4 It atoms 2 Tsr atoms 2Haters l Br atom



Ex
Desired Part Given Whole

Howmany Br atoms are in 3.72 10 molecules

of CzHyBrz

equalities reside here

Roadt9apmoleculesCzltyBrz
atomsT3ri

ZB.r atoms I CzHyBzmolecule
exact I

3.72 10 mo yBrz x atoms Br
l moleculeCzHyBry

counted
Ratios

7.44 10 atoms Br3.72 1016 x 2 7.44 1016

CattyBra Br Individual
2atoms

Imolecule

6.022 1023boxes 2 6.022 1023

CzHyBz 113 mole

2 1more Group
1mole of
boxes Howmanymoles



CzHyBz has two meanings

Individuals
1 molecule CzH4Bz 2 atoms Br

or
as

is 6,022
10 Group

6.02210

I mole moleculesCzHyBz 2 moleatoms Br

Sauve
as 1 moleCzHyBrz 2 mole Br

A B A B

CA C B 6.022 10234 6 022 10 B

z
to gtIYmoiecatodijoeH



This is where we work

atoms

C HyOz

Subscripts are most
useful as molarSubscripts
that relate the part to whole
part to part

X mole C I mole C Hy0zXe
equalities

more c y mole


