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Definitions (that you need to learn and be able to use to succeed in chemistry)

Word Definition

Acid A species that releases H "ions in aqueous solution.

Alkali A type of base that dissolves in water forming OH (aq) ions.
Aqueous Substance dissolved in water

Avogadro’s constant

The number of atoms per mole of the Carbon-12 isotope.
(6.02x10 #mol %)

Base

A compound that neutralises an acid to form a salt.

Concentration

The amount of solute, in moles, dissolved in 1dm 2 of solution.

Covalent bond

The strong electrostatic attraction between a shared pair of electrons and

the nuclei of the bonded atoms.

Empirical formula

The formula that shows the simplest whole-number ratio of atoms of
each element present in a compound.

lonic bonding

The electrostatic attraction between positive and negative ions.

Isotopes Atoms of the same element with different numbers of neutrons and
different mass numbers.
Metallic bond The electrostatic attraction between positive metal ions and delocalised

electrons.

Mass number

The sum of the protons and neutrons in the nucleus — also referred to
as Nucleon number.

Mole The amount of any substance containing as many elementary
particles as there are carbon atoms in exactly 12g of the Carbon-12
isotope, which is 6.02 x 10 ? particles.

Oxidation Loss of electrons or an increase in oxidation number (also addition of

oxygen)

Redox reaction

A reaction involving reduction and oxidation.

Reduction

Gain of electrons or a decrease in oxidation number (also loss of
oxygen)

Relative atomic mass

The weighted mean mass of an atom of an element compared with
one twelfth of the mass of an atom of Carbon-12.




Brushing up your GCSE knowledge

Many of the topics we cover below will be familiar to you from GCSE but at A level you need

to be able to apply your knowledge quickly and so the following sections are to help you
boost your existing knowledge and to allow you to tackle exam questions of these types

without worry.

If you get stuck look them up. Try BBC bitesize , Seneca learning or another resource you

like.

Chemical Formula

Table of common ions:

1+ 1- 2+ 2- 3+
Lithium Li * Chloride CI~ Magnesiu | Sulphate SO ,2- | Aluminium
m Al *
Mg 2+
Sodium Na * Bromide Br - Calcium Ca | Carbonate Iron Il Fe **
2+
CO ;2-
Potassium K* | lodide |~ ZincZn ** Oxide 0 %
Silver Ag* Hydroxide OH - Copper Sulphide S *
Cu 2+
Ammonium Nitrate NO ;- Lead Pb **
NH ,+
Hydrogen H * Hydrogen Carbonate Iron Il Fe

HCO 37

2+




Wring a chemical formula - the rules

® lonic compounds are neutral, so the number of positively charged ions and negatively
charged ions in a formula must always be equal .

e Charges are never written in a chemical formula

® The number of ions in a formula is written aer the symbol and below the line, eg. MgCl ,is
made of 1 Mg®" ion and 2 Cl" ions.

e Some ions contain more than one atom, such as NO ;. If you more than one of these ions
in a formula, brackets must be used, eg. (NO ;) ,

Now use these rules to work out the formulae of the following compounds:

1} salcium bromide R —— 11) Irydrogen bromide

4| alumirmum fluande 12) Barium iodide

3) polassiim sulphids - 13) HnC suitale

#] FIAGNeSLIMT nitrase R 14) AffEmonium carbanls

a) sivar niraie L 15] irom (N Fryorcede

Bl ammanium chilondea R 16} Itk codde

T} copper carborate 17 sodium sulfale

]| irony (W) sulfale . 18) calEum hydroxida

=] o (D) Sulfale R 15) pobassiurm frydnagencarbonate
105 COpper fada . 20 aluminium axide

Balancing Equations
Balancing chemical equations is the stepping stone to using equations to calculate masses in
chemistry. The guidelines are:

e Calculate how many atoms of each type of are on either side of the equation

e If it is the same then it is balanced — job done.

e If it is not the same then the quantities of each part of the equation may need to be
changed to make them balance. You can only change quantities by using a large number in
front of the reactant or product and NOT small g, NUmMbers in the formula as the FORMULA
MUST stay the SAME. (start with the elements that are not balanced first but remember you
change the quantity of every atom in the molecule)

e Keep doing this until the numbers of each type of atom are the same on either side

® Check and make sure that these numbers are the smallest ratio they can be.

NB — Atoms cannot be created or destroyed so what you have at the beginning, you must
have at the end.



Have a go at balancing these:

1) Ca + H,;0 —» CalOH) + H,

2) NH: + H:S04 - (NH)S04

3 FeClh + MaOH —» Fe(OHp + HNall

4 Al + H:S0. — AL(SOJs + Ha

5) MgO + HNOs -+ Mg(NOsz + H:0

B) Ba(OH): + H:80. —» BaS0, + H0

7) CalOHp + HNOy — Ca(NOy: + HO

8) PCh + H:O0 = P{OH) + HC

) Cu + HNOx - Cu(NOa)z + H:O0 + NO

10)  PbyDs + HNOy — PB{NOs)z + PBO: + H0



Moles

Counting atoms and molecules

Chemists are able to count atoms and molecules of different elements and compounds by
weighing them. This is because atoms of different elements have different masses.

We call the mass of an atom, the relative atomic mass, A,. This is defined as the average
mass of all the atoms of an element relative to the mass of the carbon-12 isotope which is
given exactly the mass of 12.

The mole is a number. It is equal to the number of atoms in 12g of the carbon 12 isotope. All
relative atomic and molecular masses are compared to the mass of the carbon 12 isotope. So
for all atoms and molecules, the atomic/molecular mass in grams always contains 1 mole of
particles. This mass is often referred to as the molar mass, relative atomic mass or relative
molecular mass .

The number of particles in one mole of a substance is called Avogadro’s Constant and is
equal to 6 x 10 =,

Equal numbers of moles always contain the same number of particles and so the mole can be
used as a link between chemical equations showing number of particles (stoichiometry) and
reacting quantities (ie. masses of substances).

The link between mass and number of moles can be written as:

n =m n = number of moles
Mr m = mass in grams (g)
Mr = relative molecular mass

Formula Mass

Work out the formula mass of the following:

a) Fz

) Fe

c) W50,
df Al

g  MgiOH)e
N AN

q) (Bl 50,



Moles Calculations

Calculate the number of moles in the following:

a)

)

L]

Ll

a0 g of HeO

20 g of CHyg

BB0 g of NH,

100 g of Oz

1 kg of Al

20 myg of Au

Calculate the mass of the following:

d)

4 moles of Mz

0.1 moles of HMNO,

0.02 mokes of K0

2.5 males of PHy

040 moles of CaHsOH

10 males of CaiOH):



Reacting Masses

Try using what you know about moles to answer the following questions.

1

2y

B

L]

Algmirdum B exdracted Trom alumiriem oxde a8 shown. Calculabe
e mass of aluminium hat can be formed from 1030 g of aluminium
ciicie,

ALy —» 4A = 30y

What mass of propans could bum in 80 g of cxygen?

WWhat mass of ammonia can be made from 20 g of bydrogen?

What mass of sodium hydroxide s needed fo neulralise 10 kg of
suitfuric acid ¥

Whatl mass of carbon diodde is formed when 10 g of copper
carbanale decompases on heating?

HeSls + ZNaOH — MNesS0uw+ 2 HAD



Percentage Yield

We have seen how to work out how much product should be produced in a reaction using
relative molecular mass (mole) calculations. This is called the theoretical yield . In reality,
some product is always lost during the process of making the product so we never actually
get the full amount. The amount of product actually made in an experiment is called the
actual yield . We can calculate the actual yield as a percentage of the theoretical yield as
follows:

Percentage yield = actual yield / theoretical yield x 100
Now try these:

1) Ammonia is made by reacling ydrogan wah nilrogan AH, + My — 2 NHs

a) Calculate the mass of ammonia that can be formed from 12 g of Fedrmgen,

o) 20 g of ammonia was formed in this reaction. Calculate the percantage yield.,

£} Inon s made by reduction of inpn caide wilh carbon maonomica. Fezla= 300 — 2Fe + 300K

a) Calculale the mass of iron that can be formed from 100 g of iron oxide

b} 65 g of iran was formed in this reaction. Calculate the perceniage yield.

3} Chioring can be made by the elechrolysis of sodium chionde sohution Z2HaCl + Z2HeD —» 2MNa0H # Ch + Ha

ap Calcyabe the mass of chioine that can be Sormed from 50 g of sodium chionde

bl 25 g of chlone was Jormed in [his reaction. Calculabe the perceniage yielkd.



4)  Chromium is a useful metal, It is exiracied fom chromivm oxide by Croly = 2A - 20Cr » Ay
ra@cion with aluminium,

8] Calculate the mass of chromivm hal can be fommed from 1 kg of chromium codde.

b) GO0 g of chromeum was fomed in this reaction. Calculabe the parcantags yleld

8] Titanium & made by the reaction of Baniom dhilofde with Sodium. TiCh + 4Ma -+ Ti + 4 MNall

a) Calculate ke mass af aniurn hal ean be formed from 10 kg of tanium chionde.

£} 1950 g of litanium was formesd in this reaction. Calculate the perceniage yield.

Reactions of Acids

At A level we expect you to know the 4 reactions of acids that produce salts. In the space
below, write out the general word equations for these reactions and then add an example of
a specific reaction with an acid to get the salt.



Now
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)

15)

fill in the blanks for the following equations:

bd o Lo N {1 Lol (o o B U
Aitficacid + calciimeRIDONEE . — o o e B B A D S A e v e
potassiim hydroodde 4+ sulfuncacid — oo s s s e L T T R IR
NItriC ACId + CalCIUM OXIOE = oot et et e e e e e ee s e e an e s aann s en e s eneneanenen e ennnneannnane
TG QCHE £/ AMINIORE 0. oo o e e e e e e B e B S
......................................................................................................... — calcium nitrate + hydrogen
...................................................................................................................... — lead sulfate + water

.. — zinc sulfate + water + carbon dioxide
................................................................................................ — ammonium phosphate

calcium carbonate + ... — calcium chloride + ...

calcium hydroxide + ... R eeeecemesemeecesssoesememcaassssemsmnas + calcium nitrate
Giticasid. <+  polasSiiMTVOIONIE] S0 oo v st oot e i £ i e i i S s i
.. + citricacid — magnesium citrate + hydrogen

phosphoric acid + ..o —- potassium phosphate + water

ANSWERS

Please mark and make corrections for every question. Feel free to reattempt any
guestions you’ve got wrong — this is an excellent habit to get into and is by far the best
way to learn! We expect your corrections to be in a different colour!

Chemical Formula

1)
|
3)
4)
5)
6}
7)
8)
)

1)

Cafiry 11) HEr

AlF3 12) Balz

KsS 13)  ZnSO,
Mg{NOa): 14) (MHa)CI0y
AGNO, 15)  Fe{OM)
NH,CI 16) Liz0
CuCOa 17) Naz5 0
FeS0. 18) Ca(OH)z
Fea(S0, 19) KHCO,
CuO 20) Al 0

Balancing equations



1) Ca + 2ZH:0 - CalOH): + H:

2) 2NH; + H.S0, - (NHg:S0,
3) FeCl; + 3NaOH —» Fe{OH); + 3NaCl
4) 2A + 3H; S0, — Al(SO); + 3H;

5) MgO + 2HNO; — Mg(NOy: + H.0

8) Ba(OH); + H.S0, — BaSO, + 2H.0

7 Ca(OH); + 2HNO; - Ca(NOj), + 2H,0

8) PClz; + 3H,O — P(OH) + 3HC

9) Cu + 4HNO; — CulNOz): + 2H:O0 + 2NO;

10) PbsO, + 4HNO; —» 2Pb(NOs); + PbO:; + 2H0



Formula Mass

a) Fs 38
b) Fe 56
¢) H.S0, 98
d) ALO; 102
e) Mg(OH): 58
) AINOs)s 213
g)  (NHe):S0.132

Moles Exercise 1
a) 90gofH0

b) 20 g of CaHig
¢} 6809 of NHy
dy 100gof0:

e) 1kgof AOy

f) 20 mg of Au

Moles Exercise 2

a) 4 moles of N2

by 0.1 moles of HNO,

c)  0.02 moles of K20

d) 2.5 moles of PH,

e)  0.40 moles of C:HsOH

f 10 moles of Ca(OH):z

Reacting Masses
1) 5409
2) 4.00g
3) 13a8g
4) 113g
5) 8163g
B) 3.56g
7) 525g
8) 38.0g
9) 106g

10) x=10. My = 322

Percentage Yield
1) a) 68g
b) 29.4%

90/15 = 5.00 moles
20/58 = 0.345 moles
680 /17 = 40.0 moles
100/ 32 = 3.13 moles
1000 / 102 = 9.80 moles

0.02 /197 = 1.02 x 10™* moles

4x28=1124¢
01x63=63g
D02x94=1884q
25x34=859g
D4x46=1849

10x74=T40¢g



2) a) 70g
b) 29.4%

3) a) 303g
b) 82.5%

4) a) 6849
b) 87.7%

5) a) 25289
b) 77.2%

Reactions of Acids

metal + acid — salt + hydrogen

metal oxide + acid — salt + water
metal hydroxide + acid — salt + water

metal carbonate + acid — salt + water + carbon dioxide

1) zinc + sulfuric acid — zinc sulfate + hydrogen

2) nitric acid + calcium carbonate — calcium nitrate + water + carbon dioxide
3) potassium hydroxide + sulfuric acid — potassium sulfate + water

4) nitric acid + calcium oxide — calcium nitrate + water .

5) nitric acid + ammonia — ammonium nitrate

6) calcium + nitric acid — calcium nitrate + hydrogen

7) lead oxide (or lead hydroxide) + sulfuric acid — lead sulfate + water

8) zinc carbonate + sulfuric acid — zinc sulfate + water + carbon dioxide

9) ammonia + phosphoric acid — ammonium phosphate

10) calcium carbonate + hydrochloric acid — calcium chloride + water + carbon dioxide
11) tin oxide + hydrochloric acid — tin chloride + water

12) calcium hydroxide + nitric acid — water + calcium nitrate

13) citricacid + potassium hydroxide — potassium citrate + water

14) magnesium + citric acid — magnesium citrate + hydrogen

15) phosphoric acid + potassium hydroxide (or potassium oxide) — potassium phosphate + water



