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Qlorns @ the smallest part of an elerment that has the properties of this element,

elemen@@ a substance made of only one type of atoms

Ton A charged atormn or group of atoms forrmed by gaining or 10sing
« Cations  positive ions formed by losing electrons
G) * Anion  negative ions formed by gaining electrons.

Maolecule “ Two or more atoms bonded together

Cornpound (!:' A substance made up of two or more elements chemically bonded together

Empirical formula The formula that tells us the simplest ratio of the different atoms present

in a molecule

Molecular formula | The formula that tells as the actual numbers of each type of atom in
a molecule

Male () The SI unit that corresponds to the number of carbons in exactly 12 g
of carbon-12 isotope

molar mass mass per mole of any substance @/mol)

Avogadro's constant]  the number of particles in one mole of any substance (whether it be
6-02 ”aﬂ- glectrons, ions, atoms or molecules )




Fermulae

*" Atorn economy = _[Molar mass of desired product 10:1.'
M X "
. sum of the molar masses of all products .
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aewnemena RS #" number of Ny
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S om=AxMr T Te....  N=cxv .
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mass concentration = _Mass | + Mr
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| ::} g dm 3 ——— Mol dm™?
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___________ Volume X My
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Concentration (ppm) by mass = [Nass of substance , 19p
Mass of solvent

Concentration (ppm) by volume = Yolume of gas 16
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t9 write chemical rormulae: N
_____________ MNa OH ~

r 1. Write Symbols for each elerment | ><
1 2Putb valency of one under the ::r’rheF

oy i Na OH
I 3 Simplify if needed

Hydroxide — OH” carbonate  — ﬂﬂf’

Hydragen carbonate — HCO,” sufate — So, 2"
hydrogen sulfale —— HSO, ™ Suffte — Eﬂsl-

:-
rifrate — NO,” chromate (VD) — C,0,°"

nitile —> NO,” dicnromatenvly — €7,0,
marnganate —— Mn 04- phosphate 2 P':".q‘l_
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cyanide —— CN° :

ammonium > NH,'

Examples of chemical formukae

Potassium iodide | Elﬂfi Tmmre 00 3-
l zn )
kK* T | +
|.>< ! .><
|
LT l Zn,(P0,),
|
|

Types of reactions
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« Acids with metals
Metals + acid  salt + hydrogen
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« aCids with metal axide carbonate dicide
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| Ids with rmetal hydroaxide [ : :
I Metal oxide +acla  salt « water| | Metal +Acid salt + water +carbon |
e | hydrogen dioxide |
| I
| |



ionic equations
Q00

rules:

« aqueous lonic compounds @ Cusgo,faq) + 2n(s) — 2nS0,(ag) + Cu(s)

can be separated into ions {1‘;* ¥ §Q/l_ t Zn(c) }Enz-l + " 4 Culs)
+ Ionic solids, covalent ’ 4 5 &
compounds (liquids or gases) {:ue Cﬂt.ﬂ + 2nls) —3 2ntt (oq) * Cule)

cannot be separate into lons

neutralization
NaoH (aq) + HNO, (ag) — Nah0;(aq) + H,0(1)

PN W gl — e s

OH™ fag) + K~ (agq) — H,0(t)

L— general ionic equation for neutralization
precipitation
© PBINO)f¥ Na SO, Cag) — PbS04(s) + 2Nan0;caq)
Pp?* +yﬂ§‘ +APET 480,27 —— PbSo,G) 4 gpa” 4G
Fblzﬂqﬁ' 'SD.,I-F@_J Phsﬂ.q fﬂ}
@ Bacl, Caq) + Nq,50,(aq) — BaSo,(s) + anacilaq,)

Ba®" (oq) + 2l (aq) + ahyﬁ:q) r §0,"Cag) — Bas0,() 1 IN¥(ag) + 1%
J-"
Ba*" (ag) +  80,° ) — BasOL(s)



ﬁlﬂiﬂl"ﬂ“l’lll’lq The mass oaf oane mele (mslecular mass)
Magnesium phosphate — Hg 3@04]1
Mr (Mg, (P0,),) @24 x3)+ (31x2) + (I6x8)

= 262 ' iherefore 3 x 24

y 2. Phosphate is within a bracket
| along with a subscript of 2. Hence
| there are 2 phosphorous atoms

parium nitrate =2 Ba (N03),

= F2 t+ 62 1t |28 ™ Yinere are 3 magnesium atoms

= (137 %1) + (14x2) + (16x6) | and 8 oxygen atoms [@x2). Total
= 137+ 28 + Q& | Mr of phosphate is (2 x 31 + (8 x |
= 261 | i6)

Finding the empirical rormuila

A sample of hydrocarbon with rmass 729 contained 609 of carbon
What is the empirical formula of ihe hydrocarbon 7

H-«CH; (s two elements : € H
E- %Hu- m‘:}F H-_T.?_Eﬂ
D C, Hg ¢ H
no. of | M _ _m
moles Mr My Calculate roles = mass @ M
60 -2
4 |
racio O |
05 Q-5
If the ardwars are rod whcle
||5IK l 'E" 35 miambars, muliply all ralics oy
‘E Ha S0 ALMmDer Ol 1Ry
ﬂﬂﬂf 5 l-l DECOMEe Wnoe FUmmDers.
ratio
A compound has 1827 potassium, 5947 iodine and the rest is oxygen
Deterrnine its empirical formula
7. of gxygen - 100 - (18.2+ 59.4) K I 0
= 00— 776 n 182 5q -4 12-4
= dd-4 P 121 13
A empirical formula = KT0O ratio a 47 0-47 )-of
hing | | 1. 96..
Tatio = 3




finding Mass, Cencentration, velume, humber ef meles

calculate the nurmber of moles of sulfuric acid in 200 cr? of a 10 mol dre® solution

n= Cxv
= |. 00 x 20.0
1000
= Q-02 mol

What is the concentration, in mol dm~*, of a solution containing 7.84g of
phosphoric(V) acid, H,PO,, in 400cm’ of solution?

O A 002 Dn=m__ 784 =0 O& mol
0 B 0.08 My (3431 +(16x4))
K ¢ 020 @Dc=N -098 523 modm™’
v O -400 —_—
O D 196

Calculating using ideal gas equatien
0.960 g of oxygen gas is contaned in a vessel of volume 7.00 « 10~°m’ at a temperature of 30°C

Assume that the gas behaves as an ideal gas @n =m

What is the pressure in the vessel? My

A 107kPa @P: n::T

B 214kPa

S S P=MRT _ 5 a6xg31%x303 _ 579 Pa
My V 32x 721073 )

D 216kPa = m'_q”pﬂ

What is the volume of steam produced when 1.00g of ice is heated to 323°C

ot a pressure of 101kPa? n=mM _ 1.00

A o027em® (DPV=nNRT ® My - 005%

e 13dm® V= nRT

Kc 27am P @7~ 323273 = 596K

=® M Y- 008566 314505 @ 101 KP4 = 101000 fy
101000,

=21 %1072 m3 1 6f
= 2.7 cdm?2
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