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This bridging work is designed to help you consolidate the GCSE knowledge needed in A level Chemistry.  During the first lesson of the course, you will bring this completed booklet and have a discussion with your teacher about how you found it. You will then mark your booklet and use it to identify any further work needed at the start of your A level chemistry journey.  You may need paper as some of the answers may not fit in the booklet

A-Level Chemistry
Welcome!
Hello, and welcome to Crossley Heath chemistry. We are very much looking forward to seeing you in September as you embark on your next steps as part of The Crossley Heath School's sixth form. We are eager to be part of your learning journey that will see you enhance both your chemistry knowledge and transferable skills as we help prepare you for the future. If you need any help or advice along the way, our supportive team will be available to guide you every step of the way.

See you in September!

Mrs E Ryan
(Department Leader for Chemistry)

Dr J Norcliffe
(Teacher of Chemistry)

Dr H Stevens
(Teacher of Chemistry)
Link to Specification:  https://www.ocr.org.uk/images/171720-specification-accredited-a-level-gce-chemistry-a-h432.pdf

Exam Board and Specification:  OCR A-Level Chemistry A (H432) 
























































SIXTH
FORM
CROSSLEY
HEATH
THE
Bridging
work



A level chemistry relies on a lot of the fundamental GCSE ideas. If any of the things on the list are something you struggled with or don’t remember, you need to prioritise raising your understanding of it. This booklet focuses on the key skills and knowledge needed early at A level

What you can do to boost your understanding if necessary
Fuse School videos on YouTube have lots of excellent GCSE videos
Borrow a GCSE textbooks from the department
Come to the Chemistry drop in session to ask for help
Email your teacher for help
Go on physics and maths tutor and look at the GCSE past paper questions on that particular topic
Watch MaChem Guy YouTube videos called ‘Prep for A level Chemistry’
Content
Current confidence (1-5) very confident to not at all
Covalent bonding

Ionic bonding

Metallic bonding

Ionic formulae

Balancing Equations

Moles

Reacting masses

Gas volumes

% yield + Atom economy

Titrations

Types of formulae

Alkanes

Alkenes

Alcohols


Maths skills
Rearranging equations to make something else the subject
Drawing graphs, lines of best fit and tangents
Converting units
Standard form
Decimal places, significant figures and rounding

What you need to have a really good understanding of from GCSE
Covalent bonding
Ionic bonding
Metallic bonding
Writing formulae
Balancing equations
Moles
Reacting masses calculations
Gas volume calculations
% yield and atom economy
Titrations
Molecular, structural and displayed formula
Drawing alkanes and combustion (up to 4 C’s)
Drawing alkenes and their GCSE reactions (up to 4 C’s)
Drawing alcohols (up to 4 C’s)



The Fundamentals! 

[image: ]






























































 (2 hours 30 minutes)
Section 1: Charges on Ions and writing forumlae 
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Task 1:


Watch the following video on writing ionic formulae. Whilst watching, write a short summary of the video below: https://www.youtube.com/watch?v=tV8Cv2x0SD0












Task 2:

Read the guidance we wrote for this section on the next pages and use your notes and ours to complete the questions 
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[image: A diagram of a chemical formula
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[image: A questionnaire with text on it
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(2 hours 30 minutes)
Section 2: Bonding
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Watch the following video of the different types of bonding. Whilst watching, write the answers to the video questions below and mark them yourself: https://www.youtube.com/watch?v=vUbUoyR6Log

Task 1:



Task 2:

Read the guidance we wrote for this section on the next pages and use your notes and ours to complete the questions 
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[image: A diagram of a periodic table
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[image: A diagram of a chemical compound
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[image: A diagram of a structure
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[image: A diagram of chemical elements
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Section 3: Chemical Calculations
(3 hours)
Task 1:

Watch the following videos on reacting masses and limiting reactants. Whilst watching, write the answers to the video questions below and on the next page. Use the video to mark your answers
Reacting masses video and space for answers
https://www.youtube.com/watch?v=I3WVO3TEqAY
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Task 2:

Limiting reactant video and space for answers:  https://www.youtube.com/watch?v=CVN6M7Pe0M0



Read the guidance we wrote for this section on the next pages and use your notes and ours to complete the questions 
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[image: A white paper with black text and black text
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Reacting Masses Practice 
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[image: A white sheet with black text
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Limiting Reactant Calculation 
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[image: A questionnaire with a number of moles
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(1 hour)
Section 4: Balancing Equations
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Task 1:



Watch the following video on balancing equations. Whilst watching, write the answers to the video questions below. Use the video to mark your answers
https://www.youtube.com/watch?v=kwD7raDxm_A


Balance the following equations for types of reactions you studied at GCSE
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1. H2 + Br2→ HBr 

2. H2 + O2→H2O 

3. Mg + HCI→ MgCl2 + H2

4. Na + H2SO4→ Na2SO4 + H2 

5. Zn + O2→ ZnO 

6. MgCO3 + HCI → MgCl2 + H2O + CO2

7. C + O2→ CO

8. MgO+HNO3→ Mg(NO3)2 + H2O 

9. FeCl3 + NaOH → Fe(OH)3 + NaCl

10. CuS04 + NaOH → Cu(OH)2 + Na2SO4
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The Periodic Table of the Elements
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How to work out the charge on ions

| STEP 1: work out the ions n your compound from the name
e.g. sodium chloride has a sodium ion (metal) and chloride ion (non-metal)

T2 ] S@GFK atyour periodic table to work out the charge on
- the ions in the compound s s |7

s |2 |x
"
L se ) sc/nfofr
N Mg a5 Pls

% a5 T v er mn e Co N [Cul7n Ga G As Se e

Metals (left, group 1-3) Non-metals (right, groups 5-7

« chargeis positive * charge is negative

« same value as the group

STEP 2: work out the charges on those ions. USE THE PERIODIC TABLE.

sodium ion (metal) so positive charge and in GROUP 150 1+

chloride fon (non-metal) so negative charge and GROUP 750 87 = 1

The ions may be ones you need to remember (see above) because the charge can’t be

‘worked out from the periodic table e.g. hydroxide OH

* value - 8- group number

Ne

ar

*r

Tons you need to memorise

* OH hydroxide
* H* hydrogen
* NOs~
o 504 sulfate

® COs* carbonate

nitrate

© NHg* ammonium

FURTHER EXAMPLE:

calcium hydroxide

calcium ion (metal) so positive charge
and in GROUP 250 27, Ca®*

hydroxide ion: is non-metal so has a
negative charge and is one you have
to remember: OH
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How to work out the charge on ions

Have a go at the following questions and check your answers (upside down below) to make sure you understand

1. What are the formulae (with charge shown) of the following metal ions?
a. Magnesium

. Potassium

Aluminium

b,
3
d.
e. Rubidium
2. What are the formulae (with charge shown) of the following non-metal fons?
. Chloride (chlorine)
b. Oxide (oxygen)
e (nitrogen)
d. sulphide (sulphur)
e. Bromide (bromine)
3. Without looking at the help sheet wi
a. Hydroxide
b. Nitrate
<. sulfate
d. ammonium
e. carbonate

down the formula of the following compound ions
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How to work out the formulae of ionic compounds m

| STEP 1: work out the fons in your compound from the name
.. sodium chloride has a sodium ion (metal) and chloride ion (non-metal)

sodium i

ingroup 1501+

chloride (from chlorine)

n group 750 1

‘The ions could be ones you need to memorise as they cannot be worked out from the
periodic table (see box on right)

STEP 2: work out the simplest whole number ratio of ions that will give not overall
charge (number of positive charges = number of negative charges)

.. for magnesium chloride, Mg and CF ions will be in a (Mg) 1:2 (Cl) ratio
Formula is MgCl,

Number of charges can be
‘CROSSED OVER' to give the ratio

IN©)

lons you need to memorise
* OH hydroxide

* H* hydrogen

* NO:  nitrate

o 504 sulfate

® COs* carbonate

* NHs* ammonium

FURTHER EXAMPLE:
calcium hydroxide

calcium ion (metal) so positive charge
and in GROUP 250 27, Ca®*

hydroxide ion: is non-metal so has a
negative charge and is one you have
to remember: OH

Ratiois (Ca) 1:2 (OH) as 2 x 1 of OH
d to cancel out 2* of Ca

Ca(OH),

Use brackets around compound ion if
2 or more in formula
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@ How to work out the formulae of ionic compounds

Have a go at the following questions and check your answers (upside down below) to make sure you understand

1. What are the formulae of the compounds formed from the following elements?
a. Magnesium and chlorine
b. Potassium and oxygen

<. Aluminium and bromine

d. Calcium and fluorine

e. Rubidium and nitrogen

2. What are the formulae of the following compounds?
a. Sodium chloride
b. Calcium oxide
<. Magnesium nit
d. Rubidium sulfide

e

3. What are the formulae of the following compounds that contain compound ions?
a. Magnesium hydroxide
b. Sodium nitrate
<. Potassium sulfate
d. Ammonium hydroxide
e. Calcium carbonate
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Covalent bonding and the formulae of simple molecules

1A simole molecular element:
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How to work out the formula for a simple molecular compount
1. Work out how many electrons are needed to complete the outer shell for each atom in
the compound.
2. Write these as a atio then reverse the values and simplify. This willthen give you the
number of each type of atom in the formula
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Carbon diovide
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@ Covalent bonding and the formulae of simple molecules

Have a go at the following questions and check your answers (upside down below) to make sure you understand

1. Work out the formula of the simple molecules formed between the following elements?
a. Chlorine and hydrogen
b. Carbon and fluorine
<. Oxygen and hydrogen
d. Hydrogen and bromine

2. How many covalent bonds would be formed between two atoms on the following
elements (diatomic molecules)?
a. Chloride
b. Oxygen
©. Nitrogen
d. Hydrogen
e. lodine
3. Draw dot and cross diagrams of the molecules in questions 18 2
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Expl

ining properties of ionic compounds

Bonding etween metais
and nonmeals) High melting points:
— M Allions are held with the GIANT structure by STRONG ionic bonds
tructures giantionic
To melt these substances these bonds have to be broken so the ions
Meting port oh can move around each other in the liquid.

A high energy input is required to break these bonds.

Conctctaaatiaty? | e Conduction of electri

ity:

Charge must be able to flow so the ions will need to be able to move.

Eample soctum chordo NOT when solid as all ions are held with the GIANT structure by
P 'STRONG ionic bonds so they CANNOT MOVE.

f these substances are melted or dissolved in water (many are
soluble) then the ions are mobile so the substance can conduct.

Other propert

Soluble in water (many): water molecules are slightly positively charge at
the hydrogen end and negatively charged at the oxygen end so they for
bonds of attraction to the ions in the compound.

Crystalline: regular arrangement of ions in the giant structure leads to
regularly shaped crystals
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How to predict the type of bonding and structure of a substance

STEP 1: Decide if your substance is an
element (named on periodic table) or a
compound. Then follow the corresponding
flow chart.

L B "

N g

Element

Metal Non-metal

Metallic Carbon (graphite and

diamond)

Covalent

Giant.
covalent

X calse|mv

Metals: groups 13 and transition
metalseg. Sc>2n

e
slc/n[olF N
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Non-metals: groups 48

compound

Containsa
metal element

Others
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Covalent
Giant lonic
simple
molecular

Non-metal elements

Covalent

silicon dioxide .
simple
molecular
Glant
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@ How to pre:

Have a go at the following questions and check your answers (upside down below) to make sure you understand

t the type of bonding and structure of a substance

1. What type of bonding would between atoms in the following elements?
a. Magnesium

b. chlorine

<. carbon (diamond)

d. sulphur

e. Rubidium

2. What type of bonding would be present in the following compounds?
a. Sodium chloride
b. Calcium oxi
c. Nitrogen dioxide
d. Carbon disulfide
e. Aluminium bromide
3. Using the formulae state the type of chemical structure of the following substances:
a. NaOH
b. CHy
< 50,
d. cu
e. cadl
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Explaining properties

Property, Simple Giant Wetallic
(covalent) (covalent)
WMelting Figh Tow: Figh Figh

/boiling point

Strong fonic bonds must be
overcome so requires 3 high
energyinpu

Wesk forces of attraction between
molecules can be overcome with a
smal energy input (the strong
covalent bonds between atoms within
the molecules do not need to be
broken)

strong covalent bonds must
be overcome so requires
high energy nput.

Strong metalic bonds must be
overcome so requires 3 high
energyinpu

Electrical/
heat
conductor

Vs, when moten or in
Solution (NOT when solid):

Melting or dissolving alows ions
0 move soa current to low

when a potential diference is
appled

No:

No overall charge on molecules (so no
fons) s al electrons are shared
between the atoms. There are no
delocalised electrons either!

o~ diamond, silcon
dioxide:

Al electrons are fixed nto
covalent bonds

Yes— graphite
only 3 electrons per carbon
atom are fixed in covalent
bonds the 4% is

delocalised s0 can move

Ve,

delocalsed electrons of the

mesalic structure can
move/fiow
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Explaining properties

Have a go at the following questions and check your answers (upside down below) to make sure you understand

1. Explain why carbon (graphite) is a solid at room temperature and pressure whereas carbon

2. Explain why the conductivity of sodium chloride increases dramatically at 801 °C.
3. Why are metals very good conductors?

4. Explain why the two allotropes of carbon have very different electrical conductivities.
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Predicting chemical structure and properties

Make sure you understand and can recall the basics in this table:

Elements ONLY

All metal elements are
bonded in this way.

Elements or Compounds

Elements: Most non-metals (groups 5-7)
2.0, Ny, Cly

Compounds: between non-metals.
Other examples include: NH, HCl, CO,

e covalent metatic
Bonding bemn e (botween non-metas) etwoon motas)
Structures ciantionic: Giantcovalent  simple molecular  giant metalic
Meting pint o non ow ™
Conduct decticty? | v i water o s mobie secros)|
(s ons e motie)
Example sodum chiorde samond vate e
Elements or Compounds (3 examples to memorise)
Compounds ONLY

As always between a metal
and anon-metal so must

be different types of atom.

Element: carbon (both Allotropes 1. diamond and 2. graphite)

Compound: 3. silicon dioxide (sand) $i0,

NOTE: graphite can conduct electricity and you'll need to explain why!




image17.png
(1‘3‘1 ‘ Predicting chemical structure and properties

Have a go at the following questions and check your answers (upside down below) to make sure you understand.

1) For the following pairs of substances state which has the higher melting point:

) Sodium chloride or hydrogen chloride
b) sulfur or iron.
<) Diamond or iodine

2) For each of the follo
2) Diamond

d) Carbon dioxide
&) Chlorine

3) For the substances in 2 state the type of structure.
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\ How many moles?

KEY IDEAS 602 10°ooms =1 MOLE

The mole is simply a number of particles.

The particles can be atoms, ions or molecules.

) l l e 5 In one mole there a lot of particles (6.02 x 10%1)

The mass of a mole of any substance is in grams so

number of particles is huge as the particles are

Elements Compounds

* Eoch element has 2 mass number isplayed on the periodic t2be. +For simple mlecular compounds we need the mass of 1 male of molecules &2, Hi0.

+ Trisisthe mass of L mole ofstoms o hat element in grams: 1 «For giantfonic orgiant covalent compounds we nesd the mss of 1 ol of formula

mole of helium, He,has 2 mass of &g s o5 NaC for sium chorice

* Some slements(group 7 and hydrogen, nivogen 2nd cxyger 50 or compounds we 3dd up the mass numbers of 3l the stoms t0 gt he formula
it a5 diatomic molecules (2 toms] e, Csfor chlorine or O I
foranygen
Ve +ne mole of water molecules has 3 mass of 18g 3she M, = 1+1+16= 18

+ For these datomic elements 3 mass of one mles usually the
+ne male ofsodium chioide has 3 mass of S2.5 g 25 the M, =23 +35.5

assof 1 mole of molecules (M) which are twice 25 heavy 33 one.

Formula for mole/mass calculations

The formula mass can be substituted for simply and atomic mass f the substance s an element (not diatomic)
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How many moles?

le down below) to make sure you understand.

Have a go at the following questions and check your answers (up:

1) State/work out the mass of 1 mole of the following elements (g)
) Magnesium
b) Hydrogen
<) tron
d) Bromine
&) Argon

2) state/work out the mass of 1 mole of the following compounds (g)
a) Hydrogen chloride, HCl
b) Sodium oxide, Na;0
) Water
d) Carbon tetrafiuoride, CFy
&) Sulfuric acid, H:50,
1) Calcium bromide, Casr,

3) How many moles are in the following amounts of substance?
) 200g of calcium carbonate (CacO5)
b) 8g of oxygen (0,)
) 226 of carbon di
d) 400g of sodium hydro»

ide (0,)
le (NaOH)
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3 Calcium carbonate breaks dovn on heating to produce calcium oxide and
carbon dioxice gas.

©aC0, - Ca0 + O,
A studentheats 15 g of calcium carbonate strongly n a crucible.
Relativ atomic masses (4): Ca= 40, G =12, 0= 16.

& Calculate the number of moles in 15 g of calcium carbonate.

b Use your answer to part 2 fo determine the number of moles of calcium
oxide that wil be produced.

© Calculate the mass of calcium oxide produced by this reacton.

4 Astudent s preparing a sample of sodium nirate, NaNO.

She mixes 17 g of sodium oxide with an excess of itic acid. The equation for
the reaction i

a0 + 2HNO; - 2NaNO; + H,0
Relafive atomic masses (4): Na= 23, 0= 16, = 14, H
& Calculate the number of moles in 17 g of sodium oxide.

b Calculate the maximum mass of sodium nitrate that can be produced in
tis reaction

5 Aluminium and iron oxide (Fe. O, react fogether o produce aluminium oxide.
(A1,0.). The equafion for the reaction is:

281+ Fe,0. A0, + 2Fe

Calculate the mass of iron that is produced by reacing 20 g of ron axide with
an excess of aluminium,

Relative atomic masses (4): Al=27, 0= 16, Fe

3




image21.png
Questions

1. A 50.6 g sample of Mg(OH) is reacted with 45.0 g of HCl according to the reaction:

Mg(OH)2 + 2 HCl > MgChz + 2 H:0

a) How many moles of Mg(OH); are there in 50.697

b) How many moles of HCl are there in 45g?

¢) How many moles of Mg(OH}; would react with that amount of moles of HCI?

d) Which is the limiting reagent?

e) How many moles of MqCl, will be produced from this reaction? (Hint: look at the equation)

7) How many grams of MgClawill be produced from this reaction?




image22.png
2. In an experiment, 3.25 grams of NH;are allowed to react with 3.5 grams of Oz.

4NH;  + 50 > 4NO  + 6H,0

a) How many moles of NHs are there in 3.25g?

b) How many moles of O;are there in 3.5g?

¢) How many moles of NH;would react with that amount of moles of 027

d) Which is the limiting reagent?

&) How many moles of NO will be produced from this reaction?

) How many grams of NO will be produced from this reaction?
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