A level Chemistry Transition Work

We are very happy that you are considering to study Chemistry at A
level.

Chemistry is a fantastic subject to study, and not just if you are
thinking of a future career within Science. You will gain many
valuable transferrable skills including problem solving, applying
your ideas to new situations as well as becoming competent with
practical work.

Over the summer, we are asking you to complete the work in this
booklet. There are also a few topics that you will need to research.
During the first week of lessons, you will be given a test to assess
what you have covered over the summer.

Good luck!
Mrs Carter

Mrs Robertson | Tlllll A I}HEMISTHY IOKE

THEHE WAS NO REACTION.
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Formulae of ionic compounds

Practise writing out formulae by using the group numbers of the
elements to find out the charge on the ions formed. Remember,
metals form positive ions and non-metals form negative ions. Then,
work out the number of each ion needed to make the charges add
up to zero.

What is the formula for potassium oxide?
Potassium is in group 1 so forms an ion with a 1* charge, K".
Oxygen is in group 6 so forms an ion with a 2 charge, 0.

To cancel the charges...

2xKt=+2and 1 x0%=-2

The formula is K,0

What is the formula for calcium nitrate?
Calcium forms a Ca%*ion

The nitrate ion has a 1" charge, NO;

1xCa?*=+2and 2 x NO; =-2

In this example, we need to use brackets as the nitrate ion is made
up of more than one atom.

The formula is Ca(NO,),



Writing formulae

Positive ions Negative ions

Name Formula Name Formula
Hydrogen H* Chiloride Cl-
Sodium Ma* Bromide Br-
Silver Ag™ Fluoride F~
Potassium K lodide I~
Lithium Li* Hydroxide OH~
Ammonium MH4~ Mitrate NO4~
Barium BaZ* Oxide ok
Calcium Ca? Sulfide Sha
Copper(ll) Cu® Sulfate S0+
Magnesium Mg Carbonate CO,*
Zinc Zn#

Lead Pb%

Iron(ll) Fe

Iron(l1l) Fe?

Aluminium AL

Use the formulae of common ions to write formulae for
the following...

Sodium bromide Copper (ll) oxide
Potassium sulfate Iron (IIl) fluoride
Calcium fluoride Aluminium oxide
Zinc sulfide Barium nitrate

Iron (1) nitrate Copper hydroxide
Iron (Il) oxide Aluminium hydroxide
Barium sulfate Iron (IIl) sulfate

Lead iodide Aluminium carbonate

You will not get these charges on ions in an exam — you will have to use
the periodic table to work some of them out and learn the others! E




Equations

It is really important that you become competent with writing
equations for different reactions, and this includes word and symbol
equations.

Below are some general equations that you need to be aware of.

Acid + metal — salt + hydrogen

Acid + alkali — salt + water

Acid + metal carbonate — salt + water + carbon dioxide
(and metal hydrogen carbonate)

Acid + metal oxide — salt + water

Acid + ammonia —» ammonium salt

Element + oxygen — oxide

Element + halogen — halide

Displacement reactions (using the reactivity series)

Remember the names of the salts formed from these
acids...

* Hydrochloric acid makes chlorides

e Sulfuric acid makes sulfates

e Nitric acid makes nitrates

* Phosphoric acid makes phosphates



Equations

Using the information on the previous page, complete the word
equations and write symbol equations for the following.
Try to balance them if you can! The first one is done for you.

T I R

Magnesium + oxygen — Magnesium oxide
2Mg + 0, 2Mg0O

Calcium + hydrochloric acid —

Potassium + chlorine —

Zinc oxide + sulfuric acid —>

Sodium hydroxide + sulfuric —

acid

Ammonia + nitric acid —>

Aluminium + iron (ll) chloride —
(this is a displacement reaction!)



Structure and Bonding

Being confident with bonding and the properties of different structures
is a fundamental part of A level study. This follows on from what you
have learnt at GCSE and includes:

* lonic

Simple molecular (covalent)

Giant covalent

Metallic

Draw dot and cross diagrams for the following substances and make
predictions about their properties. TIF — can you explain the
properties?

Dot and cross diagram | Conducts High or low

electricity? | melting
point?

Hydrogen
chloride,
HCI

Magnesium
chloride,
MgCl,

Ammonia.
NH,

Aluminium
oxide,
Al,0,4 7



Atomic Structure

At GCSE, you will have covered atomic structure and should be able to
work out the number of the sub-atomic particles in the first 20
elements.

At A level, you are expected to be familiar with the first 36 elements,
and be expected to work out the number of sub-atomic particles in
isotopes of their atoms and their ions.

For example; 23Na is the isotope of sodium with a mass number of 23.
It has 11 protons, 11 electrons and 12 neutrons.

’Li* is an ion of the isotope of lithium with a mass number of 7.
It has 3 protons, 2 electrons and 4 neutrons.

Use the Periodic table on page 2 to fill in the table below.

Atom/lon | Number of Number of Number of
protons electrons neutrons
24Mg

35C|

1602-
3252—

27A|3+
14N3-
39K+

52Cf'3+



Using moles to calculate masses

What mass of MgCl, will be formed when 15.1g of Mg reacts
with an excess of HCI?

Excess HCl means that all of the Mg will react.

To calculate this, you need a balanced equation.

Mg + 2HCI - MgCl, + H,

This tells us that 1 mole of Mg reacts with 2 moles of HCI, to
form 1 mole of MgCl, and 1 mole of H,.

This is called the mole ratio.

When you get a question like this, you must always find the
number of moles of whatever you can!

In this case, it’s the moles of Mg.

Moles of Mg = mass/RFM =15.1/24 = 0.629
The mole ratio of Mg to MgCl, is 1:1

If we had 1 mole of Mg, we would make 1 mole
of MgCl,

But we have 0.629 moles of Mg, so this means
we make 0.629 moles of MgCl,

To find out the mass of MgCl,, we multiply the
moles by the RFM

Mass MgCl, = 0.629 x 95 = 59.8¢g

- . -
Formula
mass



Using moles to calculate masses

What mass of O, will be formed when 25.5g of
H,0, decomposes?

2H,0, - 2H,0 + O,
Moles of H,0, = mass/RFM = 25.5/34 = 0.75 moles e
The mole ratio of H,0,to O, is 2:1

If we had 2 moles of H,0,, we would make 1
mole of O,

But we have 0.75 moles of H,0,, so this means
we make 0.75/2 moles of 0,=0.375

To find out the mass of O,, we multiply the
moles by the RFM

Mass O,=0.375x32=12¢g



Try these questions

(1) Calculate the number of moles in the following:
a) 1.82g of KOH (2)

b) 14.85 of Cu(NO,), (2)

c) 4.12g of magnesium hydroxide (3)

(2) Calculate the mass in grams of the following:
a) 0.50 moles of CO, (2)

b) 2.13 moles of H,S0O, (2)

c) 1.25 moles of aluminium oxide (3)

(3) A student makes some sodium chloride by reacting sodium
carbonate with hydrochloric acid.
a) Balance the equation for this reaction:

Na,CO; + HCI - NaCl + H,0 + CO, (1)

The student reacts 12.16g of sodium carbonate with an excess of
hydrochloric acid.

b) Calculate the moles of sodium carbonate that he used. (2)

c) Calculate the mass of sodium chloride that would be formed. (2)

d) Suggest another chemical that would react with hydrochloric acid to
form sodium chloride. (1)



(4)Titanium is a transition metal used as pins and plates to support badly
broken bones. Titanium is extracted from an ore that contains the mineral
titanium oxide. This oxide is converted into titanium chloride. Titanium
chloride is heated with sodium to form titanium metal. This reaction takes
place in an atmosphere of a noble gas, such as argon.

4Na(s) + TiCl,(I) = Ti(s) + 4NaCl(s)

Calculate the mass of titanium that can be extracted from 570 kg of titanium
chloride.

Relative atomic masses: Cl 35.5; Ti 48.

Mass of titanium = kg
(Total 3 marks)




Research!

Find out the answers to the following!

1)

2)

3)

Water is a simple covalent substance, yet has a relatively high
melting and boiling point. Find out why. Some diagrams may be
useful in your explanation.

Two new examples of organic compounds you will encounter this
year are aldehydes and ketones. Find out the names and structures
of the first 4 members of each homologous series and explain why
an aldehyde and a ketone with the same number of carbon atoms
are structural isomers of each other.

What is the trend in the melting and boiling points as you go down

group 0? (from Helium to Radon). Explain why this pattern is
observed.

CHEMISTRY :
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