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Word of warning-if you don’t get the joke, I’m not letting you do the course…
21


Introduction

Congratulations on getting through GCSE and welcome to A Level Chemistry!  You are about to start one of the most difficult A-Levels known to man (and woman).  You are either insane, or deserve a massive round of applause.  

Be under no illusions, this subject is HARD.  It is meant to be hard.  Hard is the way we weed out people from becoming neurosurgeons when they can’t spell brain.  Hard is the way we stop people becoming pharmacists when they think antibiotics kill the common cold.  Hard is the reason people with A-Levels in Chemistry are smug ********** (insert your preferred swear word).

Before you start in September you need to have completed this bridging course for Chemists.  It has been written to give you foolish, foolish people a head start to your AS level studies. It is the important information from GCSE plus some of the stuff that we didn’t quite tell you the truth about at GCSE……

Over the summer, you should find time to go through this booklet and become confident with the concepts covered.  It covers a lot of the stuff you have already done at GCSE, and is the starting point for the rest of your A-level chemistry course.  The tasks in this booklet must be completed and handed to your teacher in your first Chemistry lesson.  

To help you complete the tasks, the following resources may be useful:
https://www.physicsandmathstutor.com – all past paper exam questions for all the sciences 
Free science lessons https://www.freesciencelessons.co.uk 
Cognito https://cognitoedu.org/home 
Primrose Kitten revision videos https://www.youtube.com/@Primrose_Kitten 

If you are interested, we will be following the OCR A specification and the course code is H032 for AS-Level and H432 for A-Level.  You can find the specification at this website:
https://www.ocr.org.uk/qualifications/as-and-a-level/chemistry-a-h032-h432-from-2015/
Enjoy the summer and see you in September!
Dr Sharma 								 



Task 1:    Atomic Structure

1. Complete the gaps to create a set of notes about the structure of atoms:
Atoms consist of a central _______________ containing protons and _______________. The nucleus is _______________ compared to the size of the whole atom. The nucleus is surrounded by _______________ in energy levels (also called shells). Atoms have no electric charge because they contain the same number of _______________ and electrons.

2. Complete the table 

	Particle
	Mass
	Charge

	Proton
	
	

	Neutron
	
	

	Electron
	
	



Atomic number = number of _______________.
Mass number = number of _______________ + number of _______________.

Using the periodic table, fill in the numbers of subatomic particles in fluorine.
	protons 
	= 	
	
	
	

	neutrons 
	= 	
	
	
	

	Electrons
	= 	
	
	
	



Atoms of the same element have the same number of _______________. It is the number of protons that determines what type of atom it is. For example, all atoms with six protons are carbon atoms. Atoms of different elements have different numbers of _______________. Isotopes are atoms of the same element. They contain the same number of protons but a different number of _______________. In other words, they have the same _______________ number but a different _______________ number.


3. Complete the table about the following atoms. All of the information you need is in the table below.

	Atom 
	Atomic number 
	Mass number 
	Number of protons 
	Number of neutrons 
	Number of electrons 

	
	
	
	
	
	
	

		Li
	3
	7
	
	
	

		Ar
	
	40
	18
	
	

		K
	
	
	19
	20
	

		Al
	
	
	
	14
	13

		Cl
	17
	
	
	18
	




Task 2:    Atoms and ions

You will need to look at the Periodic Table to help you answer the following questions.

1. Complete the table to show the electronic structure of the following ions.
	Ion
	F-
	Na+
	Al3+
	K+
	S-2
	H+
	O-2
	Ca2+
	Li+
	Mg2+
	Cl-
	Be2+

	Electronic
structure
	[2,8]1-
	
	
	
	
	
	
	
	
	
	
	



Predict the charge that the following ions would have using the Periodic Table and your table.
strontium ions	 ___________
 iodide ions 	___________ 
rubidium ions 	___________

2. Calcium atoms react with chlorine atoms to form the ionic compound calcium chloride. Calcium atoms each lose two electrons to form calcium ions. Chlorine atoms each gain one electron to form chloride ions. This means that calcium atoms react with chlorine atoms in the ratio of one calcium atom for every two chlorine atoms.  In the space below, draw a diagram to show the electronic structure of the calcium and chlorine atoms and the calcium and chloride ions.



















3. Complete the table about the following atoms and ions. The first row has been done for you.

	Particle
	Atom or ion
	Atomic no.
	Mass no.
	Protons 
	Neutrons
	Electrons
	Electronic structure

	16O2-
	ion
	8
	16
	8
	8
	8
	[2,8]2-

	31P
	atom
	
	
	
	
	
	

	
	
	13
	27
	
	
	13
	

	
	
	13
	27
	
	
	10
	

	
	atom
	2
	4
	
	
	
	

	
	
	16
	32
	
	
	
	[2,8,8]2-

	
	
	
	
	12
	12
	
	[2,8]2+








Task 3:    Writing formulae
1. Use the table of ions below to write the formula of the following ionic compounds.  Ionic compounds are neutral overall so the charges on the ions must balance out.  Using the general rule of swap and drop, or any other technique you like, deduce (work out) the simplest formula for each compound below.

eg:  Aluminium oxide:
Al3+
O2-
O3
Al2


	   Positive ions
	Negative ions

	Aluminium               Al3+
	Lead                            Pb2+
	Bromide                                 Br-
	Oxide                  O2-   

	Ammonium            NH4+
	Lithium                      Li+
	Carbonate                             CO3 2-   
	Sulphate            SO42-   

	Barium                      Ba2+
	Magnesium              Mg2+
	Chloride                                 Cl-
	Sulphide             S2-   

	Calcium                    Ca2+
	Potassium                 K+
	Fluoride                                  F-
	

	Copper (II)               Cu2+
	Silver                          Ag+
	Hydrogencarbonate          HCO3-   
	

	Hydrogen                H+
	Sodium                      Na+
	Hydroxide                             OH-   
	

	Iron (II)                      Fe2+
	Zinc                             Zn2+
	Iodide                                      I-
	

	Iron (III)                    Fe3+
	
	Nitrate                                    NO3-   
	



a) 
b) Potassium iodide
c) Sodium oxide
d) Aluminium bromide
e) Magnesium chloride
f) Silver oxide
g) Iron (II) oxide
h) Iron (III) oxide
i) Calcium sulphide
j) Copper (II) chloride
k) Lithium fluoride
l) Barium chloride
m) Lead sulphide
n) Potassium sulphate
o) Magnesium sulphate
p) Magnesium hydroxide
q) Copper (II) nitrate
r) Zinc carbonate
s) Potassium hydroxide
t) Sodium carbonate
u) Aluminium hydroxide
v) Ammonium hydroxide
w) Ammonium chloride
x) Aluminium sulphate
y) Iron (III) nitrate

Task 4:    Relative masses

	Element

	Ar
	Element
	Ar
	Element
	Ar

	Aluminium
	27
	Hydrogen
	1
	Phosphorus
	31

	Bromine
	80
	Iodine
	127
	Potassium
	39

	Calcium
	40
	Iron 
	56
	Silver
	108

	Carbon
	12
	Magnesium 
	24
	Sodium
	23

	Chlorine
	35.5
	Nitrogen
	14
	Sulphur
	32

	Copper
	63.5
	Oxygen
	16
	Zinc
	65

	Fluorine
	19
	
	
	
	




1. Use the table above to calculate the relative formula masses of the following substances.  (HINT: if there is a formulae in brackets, everything in the brackets needs to be multiplied by the number outside). (HINT 2: The dot means to add.  So for CuSO4.5H2O add CuSO4 to 5 lots of H2O)
a) Mg(OH)2

b) Al(NO3)3 



c) Ca(HCO3)2 




d) CuSO4.5H2O




e) Na2CO3.10H2O




f) Fe(NH4)2(SO4)2.6H2O


2. Calculate the percentage by mass of the element shown in each of the following substances.
a) O in Mg(OH)2




b) O in Al(NO3)3




c) O in Fe2(SO4)3




d) H in Ca(HCO3)2




e) N in (NH4)2SO4




f) O in CuSO4.5H2O




g) Na in Na2CO3.10H2O




h) Fe in Fe(NH4)2(SO4)2.6H2O




Task 5:    Balancing equations
The Law of Conservation of Mass is an important principle in chemistry.  It means that atoms are never lost or created in a chemical reaction, only rearranged.  As a direct result, all chemical equations must have the same numbers and types of elements on both left hand side and right hand side of the equation.  At A-level, they just expect you to write balanced equations without always telling you to balance them.  Here’s some practice.

1. Using whatever method you find the friendliest, balance the following equations.

a) N2 + ________ H2 		→ _________ NH3




b) _________Ca + O2		→ ________ CaO





c) Br2 + ________ KI 		→ _________ KBr + I2





d) ________ Fe + _________H2O	→ Fe3O4 + ______ H2





e) C3H8 + ________ O2 		→ _________CO2 + _______ H2O





f) _________ NH3 + ________ O2 	→ _______ NO + _____ H2O


Task 6:    Writing symbol equations from words

Write symbol equations for the following reactions taking place. You will first need to convert the names of the materials into formulae and then balance the equation.  Use the table in Task 3 to help if needed

a) Zinc metal reacts with copper sulphate solution to produce solid copper metal and zinc sulphate solution.





b) Solid calcium hydroxide reacts with solid ammonium chloride on heating to produce solid calcium chloride, steam and ammonia gas.





c) When lead (II) nitrate is heated in a dry test tube lead (II) oxide, nitrogen dioxide gas and oxygen are produced.





d) Silicon tetrachloride reacts with water to produce solid silicon dioxide and hydrogen chloride gas.





e) When octane (C8H18) vapour is burned with excess air in a car engine carbon dioxide and water vapour are produced.





f) When rubidium reacts with water a solution of the hydroxide of the metal is produced as well as hydrogen gas.


Task 7:    Using moles

	Element

	Ar
	Element
	Ar
	Element
	Ar

	Aluminium
	27
	Hydrogen
	1
	Phosphorus
	31

	Bromine
	80
	Iodine
	127
	Potassium
	39

	Calcium
	40
	Iron 
	56
	Silver
	108

	Carbon
	12
	Magnesium 
	24
	Sodium
	23

	Chlorine
	35.5
	Nitrogen
	14
	Sulphur
	32

	Copper
	63.5
	Oxygen
	16
	zinc
	65

	Fluorine
	19
	
	
	
	



1. Complete the blank parts of the following table.

	Substance

	Formula
	Mr
	Mass 
	Moles

	Carbon monoxide
	CO
	
	560g
	

	Propane 
	C3H8
	
	
	0.2

	Unknown solid
	unknown
	
	0.104g
	0.0005

	Methane
	CH4
	
	6kg
	

	Sodium carbonate
	Na2CO3
	
	
	2.5

	Unknown gas
	Unknown
	
	0.1g
	0.0025



2. How many moles are there in each of the following?
a) 1 tonne of NaCl 



b) 20 mg of Cu(NO3)2 

3. What is the mass of 0.002 moles of (NH4)2SO4?



4. An experiment was carried out to find the Mr of vitamin C (ascorbic acid). It was found that 1 g contains 0.00568 moles of vitamin C molecules. Calculate the Mr of vitamin C.



Task 8:    Reacting mass calculations

Use Ar values given in task 7 for this exercise.  Answer in the space provided.  Show your working.
1. What mass of hydrogen is needed to react with 40 g of copper oxide?
CuO + H2 → Cu + H2O




2. What mass of sulfur trioxide is formed from 96 g of sulfur dioxide?
2 SO2 + O2 → 2 SO3




3. What mass of carbon monoxide is needed to react with 480 g of iron oxide?
Fe2O3 + 3 CO → 2 Fe + 3 CO2




4. What mass of oxygen is needed to react with 8.5 g of hydrogen sulfide (H2S)?
2 H2S + 3 O2 → 2 SO2 + 2 H2O




Task 9:    Yields and atom economy
In order to work out whether a particular reaction is efficient at making the product we want, we calculate percentage yield to work out the efficiency of the reaction (ie how much reactant is converted to product).  
 Atom economy calculates how many of the atoms we started with end up in the product we want rather than in a side product.
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1. Hydrazine (N2H4) was used as the rocket fuel for the Apollo missions to the moon. It is made by the reaction of ammonia (NH3) with sodium chlorate (NaOCl) (relative atomic masses: H = 1, N = 14, O = 16, Na = 23, Cl = 35.5).
ammonia + sodium chlorate → hydrazine + sodium chloride + water
2 NH3 + NaOCl → N2H4 + NaCl + H2O
a) Calculate the maximum theoretical mass of hydrazine that can be made by reacting 340 g of ammonia with an excess of sodium chlorate.




b) In the reaction, only 280 g of hydrazine was produced. Calculate the percentage yield.



c) Give three reasons why less than the maximum theoretical yield was produced.



d) Calculate the atom economy for this way of making hydrazine.


Task 10:    Titration calculations
[image: C:\Users\csharma\Desktop\f190a2db298b64559185132af90f44924c2d8bf6.png]
1. Sodium hydroxide and hydrochloric acid react together according to the equation:
NaOH + HCl → NaCl + H2O
In a titration between sodium hydroxide solution and hydrochloric acid 25.0 cm3 of 0.2 mol/dm3 sodium hydroxide solution is neutralised by 27.75 cm3 of hydrochloric acid.
Use the information to calculate the concentration of the hydrochloric acid in mol/dm3. Give your 	answer to 2 decimal places.




2. Potassium hydroxide and hydrochloric acid react together according to the equation:
KOH + HCl → KCl + H2O
In a titration between potassium hydroxide solution and hydrochloric acid 10.0 cm3 of 0.1 mol/dm3 potassium hydroxide solution is neutralised by 0.12 mol/dm3 hydrochloric acid.
Use the information to calculate the volume of hydrochloric acid needed to exactly neutralise the potassium hydroxide solution. Give your answer to 2 decimal places.
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