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This pack has been put together to help you prepare to study 
A-level Chemistry with us at BHASVIC.  Read it carefully and 

complete all of the questions. You need to bring it along every 
lesson for your first two weeks of lessons in September.   

 
If you are not sure about an answer then look it up, it is the areas 

that you are unsure about that you most need to learn.  
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department before you arrive? 
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Independent	Study	Tasks		

Welcome	to	BHASVIC	A-level	Chemistry!	
We are really looking forward to teaching you next year and helping you be successful. 
We expect you to work much more independently than when you were doing your 
GCSEs, so for each topic, we ask you to do some self-study before you come to lessons. 
 
This pack is designed to help you practice the independent study activities we do in 
chemistry so you feel more confident when you arrive. 

 
 
Throughout the tasks, we have directed you to useful videos and 
websites – make sure you use them to help you! It is OK to look 
up the answers if you get stuck but not OK to leave blanks. 
 
 

All the videos can be accessed using the QR code or this link to blendspace: 

https://www.blendspace.com/lessons/knW8q9un51zoAw/moving-on-day-2015 
 

	

	

What	do	I	need	for	September?	
So you can get organised before you arrive, here is a list of the essential items you need 
for studying Chemistry at BHASVIC.  
  
Items: Details: 

• Basic scientific calculator Approx. £8, most people have a Casio. This will be 
fine for any science subjects at BHASVIC. 

• Clear 30cm ruler You need to be able to see through it when 
drawing lines of best fit and tangents on graphs. 

• Small ringbinder For carrying your current work to and from college 

• Large lever arch file and 
dividers 

•  

To organise your notes at home 

• A black, blue and red pen We use a three pen system for homework, so 
you’ll need all three 

• Lined paper 
 

 

We provide lab coats and safety glasses to use during practical work. 
 

Have a great summer break! 
The BHASVIC Chemistry Team	
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Atoms,	Ions	and	Compounds		 	 Chapter	2,	Specification	2.1.1-2.1.2	
 

These are the learning outcomes for the whole of the first topic, some of which will be 
familiar from GCSE. You will start working on some now and the ones in italics will be 
introduced in lessons in September. 

When you finish the pack, tick the appropriate boxes to indicate your progress. Don’t 
worry if you don’t feel confident with everything on the list yet. 

By the end of the topic you should be able to demonstrate your knowledge and 
understanding of: 

 Learning Outcome 
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a. isotopes (atoms of the same element with different numbers 
of neutrons and different masses)  

   

b. atomic structure (working out numbers of protons, neutrons 
and electrons for atoms and ions, given the atomic number, 
mass number and any ionic charge) 

   

c. explaining: 
• relative isotopic mass (mass compared with 1/12th mass 

of carbon-12)  
• relative atomic mass (weighted mean mass compared with 

1/12th mass of carbon-12),  
• the use of the mass of a 12C atom as the standard for atomic 

masses 

   

d.  the use of mass spectrometry in:  
(i)  determining relative isotopic masses and relative 
abundances of the isotope,  
(ii)  calculating the relative atomic mass of an element 
from the relative abundances of its isotopes 

   

e.  • the use of relative molecular mass, Mr, and relative 
formula mass  

• calculating them from relative atomic masses 

   

f. writing the formulae of ionic compounds, including:  
(i) predicting ionic charge from the periodic table  
(ii) recalling the names and formulae for the following ions: 
NO3

–, CO3
2–, SO4

2–, OH–, NH4
+, Zn2+ and Ag+  

   

g. constructing balanced chemical equations with state 
symbols (including ionic equations)	

   

h. explaining and using the terms:  
(i) amount of substance  
(ii) mole (the unit for amount of substance) 
(iii) the Avogadro constant, NA (the number of particles per 
mole)  
(iv) molar mass (mass per mole) 

   

i mole calculations, involving mass    
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Brady	explains	…	Note	Taking	

One of our teachers, Brady, has a YouTube channel full of great videos 
to help you study chemistry.  He has made some specifically for you to 
use while completing this Preparation for Chemistry material. The first 
one is all about taking notes. 

At BHASVIC Chemistry you will be expected to take your own notes in lesson. 
Having a good system to make sure you get all the important information / 
examples down is important. Simply copying out loads of text from the 
book does not work! 

Below is how to effectively take notes from a lesson / your textbook.  

1. Split up an A4 page as shown below: 

Name  Title   Date 

   Questions  Notes 

   about 

   the 

   notes 

 

 

    Key points / summary 

 
 

2. Watch the video “Brady Explains How 
To Find Charges” from Box 2 on the 
blendspace link and add notes 

3. Now write the questions and key 
points/summary at the bottom of the 
page summing up what the page is 
about 
 

 
 
An example of what a completed  
note page should look like  
(on a different topic):  
 
 
Use your notes to help you with the activities 
later in the pack 
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Brady Explains …  
• Watch the Brady Explains video for Moving On Day from Box 3 on 

the blendspace link:  
 
 
 
 
 
 
 
 
• Think carefuly about what Brady is saying while you are watching it 

and make notes about the key information 
 

• Label the periodic table on page 5 carefully.  We will be assuming 
you have this knowledge when you start with us in September.  

 
• Once you have watched the video then answer the questions on 

page 6.  If you are not sure of any of the answers then watch the 
video again.  Write all of your answers into the pack. 
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Brady Explains Follow up questions 
 
Using your periodic table on p4, answer the following questions: 
 
a. Name four elements from period four 
 
   
  
b. Give the symbols for three elements from group seven 
  
   
c. Write the symbol for an s-block element with a name that starts with P 
  

 
d. On the Periodic Table, label or colour code the s, p, d and f blocks 
   

 
e. Is Chlorine a metal or a non-metal? Give a one sentence explanation of 

your answer.  
 
 
 
 

f. Is Aluminium a metal or a non-metal? Give a one sentence explanation 
of your answer.  
 
 
 
 

g. Write down the mass number of Lead 
 
 
h. Write down the proton number of Sulfur 

 
 

i. Complete the table showing numbers of protons, neutrons and 
electrons. Think carefully about chlorine and magnesium. 

 
 Hydrogen Sodium Magnesium Carbon  Oxygen Chlorine 
Symbol 
 

      

Mass 
number 

      

Number 
of protons 

      

Number 
of 
neutrons 

      

Number 
of 
electrons 
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Structure and Bonding 
Brady goes over dot-and-cross diagrams in his video. For more 
help, use any GCSE revision website. 
 
Atomic Structure 

Complete the diagrams below to show the electron arrangement in 
each atom.  The first one has been done for you. 

 

 
 
Ionic Bonding 

Complete the sentences below: 
 
Metal atoms form ……………………… ions by ……………………. one or more 
electrons. 
 
 
Non-metal atoms form ……………………………. ions by …………………………. one or 
more electrons. 
 
 
 
Draw dot-and-cross diagrams to show the ions in the following ionic 
compounds, showing outer shell electrons only, 
 
Sodium Fluoride, NaF 
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Magnesium Sulfide, MgS 
 
 
 
 
 
 
 
 
 
 
Magnesium Chloride, MgCl2 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sodium Oxide, Na2O 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potassium nitride, K3N  
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Covalent Bonding 
 
Draw dot and cross diagrams to show the covalent bonding in the 
following molecules. You only need to show the outer shell in your 
diagrams.  
 
Hydrogen molecule, H2 
 
 
 
 
 
 
 
 
Methane molecule, CH4 
 
 
 
 
 
 
 
 
 
Ammonia molecule, NH3 
 
 
 
 
 
 
 
 
 
 
Oxygen molecule, O2 
 
 
 
 
 
 
 
 
 
Carbon dioxide, CO2 
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Using Moles Equations 

There are 3 moles equations you must memorise off by heart (you will be using these most lessons).  
 
Moles = volume x concentration     moles = mass   moles = volume(gas) 
           Ar                                                24 
 
It is also important to be able to re-arrange these equations.  
We will use moles = volume x concentration as an example    
 

1) Let us rearrange the equation to get volume = 

In maths, you can do whatever you like to an equation, so long as you do the same thing to both sides 
 
So I will divide both sides by concentration 
 
       moles     = volume x concentration 
 
      moles      = volume x concentration 
concentration             concentration 
 
Next, I will cancel the concentrations 
 
      moles      = volume x concentration 
concentration             concentration 
 
 
      moles       = volume  
concentration              
 

Now let’s look at moles = mass  
                                            Ar 
 

2) We shall rearrange to get mass =  

Remember, in maths you can do whatever you like to an equation, so long as you do the same thing to 
both sides 

moles = mass  
                 Ar 
 
I shall multiply both sides by Ar 
 
moles x Ar = mass x Ar 
       Ar 
 
Next, I shall cancel the Ar’s 
 
moles x Ar = mass x Ar 
       Ar 

moles x Ar = mass  
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Now you try… 
 
Use your newfound rearranging powers to solve these questions (it may interest you to know that all of 
the values used in these questions are true). Show all of your working (you can check your answers at 
the bottom of the page) 
 

1. In the Hiroshima nuclear bomb, Uranium atoms are broken down to release energy (a lot of 
energy!). It is estimated that 0.1955 moles of Uranium were used. Find the mass of Uranium used in 
the Hiroshima nuclear bomb (the Ar of Uranium is 238.1). 

 
 
 
 
 

2. The average human has a blood volume of 5 dm3. The official “lethal dose” of ethanol for an 
average human is 12.4 moles. What would the concentration of ethanol in an average humans 
blood need to be in order to be fatal?  

 
 
 
 
 
 

3. Cyanide is one of the most deadly poisons in the world. Breathing in as little as 0.003846 moles will 
be fatal. What volume of cyanide gas would kill you? 
 
 
 
 
 

4. Your stomach contains an average of 0.100 moles of hydrochloric acid (HCl) with a concentration of 
0.100 mol dm-3. Find the volume of hydrochloric acid in your stomach.  

 
 
 
 
 
 

5. A mysterious element was discovered that had similar properties to lead, but when left in oxygen 
turned a fantastic pinky-blue colour. Scientists weighed 2 moles of the element and found it had a 
mass of 418g. Find the Ar of the element and use the periodic table to suggest it’s identity.  

 
 
 
 
 
 
 

1) 46.5g  2) 2.48 mol dm-3  3) 0.0923 dm3  4) 1 dm3  5) 209- Bismuth 
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Ionic Compounds: Forming Salts 
At A-level, it is important to be confident writing the formulae of salts. Complete the missing 
formulae and names in the equations below. There some selected answers at the end. You 
might need to look up the metals in the periodic table to find out what group they are in. 

Most people with double science GCSE have done this before but if this is new 
to you or you just want a reminder, we have made a 6 min animation you can 
watch before you start. Just go to box 4 on the blendspace link 
 
 

Metal  + Acid Reactions 

1 Potassium + Hydrochloric acid à Potassium chloride + Hydrogen 
 K + HCl à ________________ + H2 

2 Barium + Sulfuric acid à Barium sulfate + Hydrogen 
 Ba + H2SO4 à ________________ + H2 

3 Calcium + Hydrochloric acid à Calcium chloride + Hydrogen 
 Ca + HCl à ________________ + H2 

4 Barium + Nitric acid à Barium nitrate + Hydrogen 
 Ba + HNO3 à ________________ + H2 

5 Strontium + Nitric acid à ____________________ + ___________ 
 Sr + HNO3 à ________________ + _______ 

Metal oxide  + Acid Reactions 

6 Lithium oxide + Hydrochloric acid à Lithium chloride + Water 
 Li2O + HCl à _______________ + H2O 

7 Magnesium oxide + Hydrochloric acid à Magnesium 
chloride 

+ Water 

 MgO + HCl à _______________ + H2O 

8 Potassium oxide + Sulfuric acid à Potassium sulfate + Water 
 K2O + H2SO4 à _______________ + H2O 

9 Aluminium oxide + Sulfuric acid à Aluminium sulfate + Water 
 Al2O3 + H2SO4 à _______________ + H2O 

10 Calcium oxide + __________________ à Calcium sulfate + ________ 
 CaO + ___________ à _______________ + _______ 
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Metal hydroxide + Acid Reactions 

 

11 Sodium hydroxide + Nitric acid à Sodium nitrate + Water 
 NaOH + HNO3 à _______________ + H2O 

12 Lithium hydroxide + Sulfuric acid à Lithium sulfate + Water 
 LiOH + H2SO4 à _______________ + H2O 

13 Calcium hydroxide + Nitric acid à Calcium nitrate + Water 
 Ca(OH)2 + HNO3 à _______________ + H2O 

14 Calcium hydroxide + Phosphoric acid à Calcium phosphate + Water 
 Ca(OH)2 + H3PO4 à _______________ + H2O 

15 Aluminium hydroxide + _________________ à Aluminium nitrate + __________ 
 Al(OH)3 + ___________ à _______________ + _______ 

 

Metal carbonate + Acid Reactions 

16 Strontium carbonate + Hydrochloric acid à Strontium chloride + Water + Carbon dioxide 
 SrCO3 + HCl à ______________ +     H2O + CO2 

17 Lithium carbonate + Phosphoric acid à Lithium phosphate + Water + Carbon dioxide 
 Li2CO3 + H3PO4 à ______________ +     H2O + CO2 

18 Potassium carbonate + Nitric acid à Potassium nitrate + Water + Carbon dioxide 
 K2CO3 + HNO3 à ______________ +     H2O + CO2 

19 Sodium carbonate + Phosphoric acid à Sodium phosphate + Water + Carbon dioxide 
 Na2CO3 + H3PO4 à ______________ +     H2O + CO2 

20 Barium carbonate + ______________ à Barium chloride + ______ + _____________ 
 BaCO3 + ___________ à ______________ +   _______ + ________ 

Mixed 

21 MgCO3 + HCl à __________________________________________ 

22 CaO + HNO3 à __________________________________________ 

23 Na + H2SO4 à __________________________________________ 

24 Sr(OH)2 + HCl à __________________________________________ 

25 Al2O3 + H3PO4 à __________________________________________ 

Task 3: CHALLENGE 
Can you balance all these equations?                   

Phosphate is PO4
3- 
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Mass	Spectrometry	and	Isotopes	
Watch the short video on mass spectrometry from Box 5 on blendspace. Some of this material may 
be new to you, so watch carefully, and when you have finished, answer the questions: 
          
1) What is the definition of an isotope? 
 
 
 
2) Label the diagram to show what each part means: 
 

                                                            C!!"  
 
 
3) The symbols Cl!"

!"  and Cl!"
!"  are both used to represent chlorine atoms. Explain why. 

 
 
 
 
4) Equation for working out the relative atomic mass (from the video): 
 
 
 
 
 
 
5) Use the graph to work out the relative atomic mass of lithium. Show your working and give your 
answer to 2 decimal places 
 

         answer: ……………………..…….(to 2 d.p.) 
 
6) Geologists use the amount of different isotopes in rock samples to work out how old they are. 
The uranium in a sample of rock was found to be 99.3% U!"

!"#  and 0.7% U!"
!"# . What is the relative 

atomic mass of the uranium in the sample? 
 
 
 
 
 

answer: ………………………………….. (to 2 d.p.) 

7.6%	

92.4%	

0%	

50%	

100%	
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