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Get the most from this book

Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it – personalise your notes and check your progress by ticking off each section as you revise.

Track your progress

Use the revision planner on pages iv and v to plan your revision, topic by topic. Make a note when you have:


•  revised and understood a topic

•  tested yourself

•  practised the exam questions and gone online to check your answers and complete the quick quizzes.



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.

Features to help you succeed
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Exam tips

Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Typical mistakes

The author identifies the typical mistakes candidates make and explain how you can avoid them.
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Now test yourself

These short, knowledge-based questions provide the first step in testing your learning. Answers are at the back of the book.

[image: ]




[image: ]

Definitions and key words

Clear, concise definitions of essential key terms are provided where they first appear.

Key words from the specification are highlighted in bold throughout the book.
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Revision activities

These activities will help you to understand each topic in an interactive way.
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Exam practice

Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Summaries

The summaries provide a quick-check bullet list for each topic.
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Online

Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads
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Countdown to my exams
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6–8 weeks to go


•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages iv and v to familiarise yourself with the topics.

•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.

•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.

•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go


•  Read through the relevant sections of this book and refer to the exam tips, summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.

•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.

•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.

•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads

•  Use the revision activities to try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.

•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go


•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.

•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.

•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination


•  Flick through these Revision Notes for useful reminders, for example the exam tips, exam summaries, typical mistakes and key terms.

•  Check the time and place of your examination.

•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.

•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams

Edexcel International GCSE Chemistry Paper 1

Date:…………………………

Time:…………………………

Location:……………………

Edexcel International GCSE Chemistry Paper 2

Date:…………………………

Time:…………………………

Location:……………………
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1 Principles of chemistry 1

Particles and solubility

All substances are made of particles. Sometimes you can see particles with your eye, like grains of sand or individual crystals of salt. However, when chemists use the term ‘particles’ they are usually talking about atoms, ions or molecules. These particles are far too small to be seen without the most powerful electron microscopes.

Particles in solutions

A solution is a mixture of a liquid with another substance, which is called the solute. The solute is usually a solid, but it can also be a gas. When a solute dissolves to make a solution, it separates into individual particles that are too small to see and too small to settle out at the bottom of the liquid. The liquid which makes up most of the volume of the solution is the solvent. Water is the most common solvent, but not all substances are soluble in water, though they may be soluble in other solvents. When a substance will not dissolve in a particular solvent, it is said to be insoluble.

A saturated solution is formed when enough solute has been added to a solvent so that no more solute will dissolve. The amount of solute that dissolves in a specific volume of a solvent is called the solubility. Solubility is usually measured in ‘g of solute per 100 g of water’.
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Revision activity

Write each key term from this section onto a separate card and write the relevant definition on the other side. With the definitions facing down, pick a card at random and test yourself on its definition. Then turn over the card to see if you are right.
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Required practical

Investigate the solubility of a solid in water at a specific temperature

Measure the maximum mass of a solid that will dissolve in 100 g of water at a specific temperature.


1  100 cm3 of water is measured and poured into a beaker. 100 cm3 water has a mass of 100 g.

2  The temperature of the water is recorded. A thermostatically controlled water bath can be used to investigate solubility at temperatures above room temperature.

3  100 g of the solute is weighed into a clean, dry beaker.

4  One spatula of the solute is added to the water, which is stirred using a glass rod.

5  When the solute has dissolved, more of the solute is added, one spatula at a time, with stirring. No more solute is added when some remains undissolved after stirring.

6  The mass of solute that remains unused is recorded.

7  The mass of unused solute is subtracted from the starting mass (100 g) to calculate the mass of solute that dissolved in 100 g of water at the specific solvent temperature. This is the solubility.

8  If different students investigate the solubility of one solute at different temperatures, the results can be combined and then a solubility curve can be plotted, like the one in Figure 1.1.
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You can interpret this graph in several ways.


•  General conclusion: as the temperature increases, the solubility of sodium chloride increases.

•  You can see that the solubility of sodium chloride at 80 °C is 38.8 g per 100 g of water, because you can find 80 °C on the x-axis and then follow the vertical gridline up until you reach the red line, then follow a horizontal gridline until you reach 38.8 g on the y-axis.

•  You can calculate that 388 g of sodium chloride would dissolve in one litre of water (1000 cm3 or 1000 g) at 80 °C because you know that 38.8 g will dissolve in 100 cm3 of water, and therefore you can scale this up by a factor of ten.
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Diluting coloured solutions

Many solutes are white, like sodium chloride (common salt) so they make colourless solutions. But some solutes are coloured, and they make coloured solutions. For example, copper sulfate normally exists as blue crystals, and when they are dissolved in water, a clear blue solution is made.

When water is added to a coloured solution, the colour becomes paler. This is because the particles which are causing the colour are becoming more spread out.
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Typical mistake

When describing solutions, do not confuse the term clear with colourless. Clear means that you can see through it, but it might still have a colour. If you mean that it looks like water, use the term colourless.
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Now test yourself


1  What are the differences between atoms, ions and molecules?

2  What word is used for the liquid in a solution?

3  What are the most common units for solubility?

4  What is meant by the term ‘saturated solution’?



Answers on page 123
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Particles in motion

States of matter

The kinetic theory of matter describes the arrangement and movement of the tiny particles that make up solids, liquids and gases. The kinetic theory is a useful model because it explains the properties of solids, liquids and gases.
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Typical mistake

Students sometimes draw the particles in a liquid with small spaces between all of the particles. This cannot be correct, otherwise liquids would be compressible. Remember instead to draw them so they are mostly touching but randomly arranged.
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Revision activity

Copy the key facts and the diagrams from Table 1.1, onto separate sticky notes. Shuffle them and then sort the characteristics back into the three categories: solid, liquid, gas.
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Changes of state

Most pure substances can exist as a solid, liquid or gas, depending on the temperature. The changes of state that occur between them are summarised in Figure 1.3.

In Figure 1.3, the red arrows represent interconversions which are caused by heating and the blue arrows represent changes of state which are caused by cooling.


[image: ]


Heating a solid gives the particles more energy, so they vibrate faster and eventually break free of the bonds holding them in place. This means that the solid is melting. Further heating gives the particles even more energy, and so particles overcome the attractive forces in the liquid, and this is called evaporation or boiling. Evaporating is when a liquid is slowly turning into a gas, when temperatures are below the boiling point. When a liquid is heated to its boiling point, it starts turning into a gas rapidly, causing bubbles to form. This is called boiling.

Cooling a gas down causes the particles to lose energy. They no longer have enough energy to remain widely spaced, so they come closer together and form a liquid. This is called condensing. Further cooling causes the particles to lose even more energy and arrange themselves regularly, which is called freezing.

Gases can also be made to condense by increasing the pressure, because this forces the particles closer together until they are mostly touching, which means the gas has condensed.

Diffusion

Diffusion occurs when particles from one substance spread through another substance from an area of high concentration to an area of lower concentration. Examples of diffusion include:


•  Being able to smell something from a few metres away.

•  Adding a little coloured solution to a beaker of water and eventually the solution becoming evenly coloured.



Diffusion occurs quickly through the air because the particles in gases are widely spaced and moving very quickly. They bump into the particles that are causing the smell and knock them around randomly. The smell therefore spreads out quickly.

Diffusion occurs much more slowly through water because the particles in a liquid are much closer together and move more slowly.

Diffusion does not usually occur in solids.
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Now test yourself


5  What change of state occurs when water is cooled from 150 °C to 70 °C?

6  Copy and complete the following table on the three states of matter.
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7  What process is occurring when a puddle dries up on a warm day?

8  What process explains why snow disappears on a sunny winter day without melting into liquid water?



Answers on page 123
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Atoms and molecules; elements, compounds and mixtures

Atoms and molecules

An atom is the smallest particle of an element. Scientists used to think that atoms could not be split, but we now know that atoms are made from even smaller particles called protons, neutrons and electrons (see page 11).

Sometimes it is still helpful to think of (and draw) atoms as small spheres. We sometimes give atoms of different elements a specific colour to help us better understand diagrams of molecules.
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A molecule is a cluster of non-metal atoms which are chemically bonded to each other via covalent chemical bonds. Some non-metal elements form molecules, like oxygen (O2) and nitrogen (N2). Other non-metal elements do not form molecules, like silicon (Si), so there are no numbers in the formula for silicon. Most compounds formed from two or more non-metals are made of molecules. Examples include water (H2O), methane (CH4) and ammonia (NH3). The molecular formula tells you how many of each type of atom are present in a molecule.
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Typical mistake

Students are sometimes careless with their use of capital and lowercase letters when writing chemical symbols. The symbol for an element always starts with a capital letter. If there is a second letter, it is always lowercase. For example, C is carbon, O is oxygen. So CO is carbon monoxide. Co is a different element – cobalt. cO has no meaning, and nor does co.
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Elements, compounds and mixtures

An element is a pure substance which is made of one type of atom. We use a unique chemical symbol for each element. The elements are all listed on the Periodic Table (see page 130) and you can use this to find the symbol for any element.

A compound is a pure chemical substance made from two or more elements which are chemically bonded to each other in a fixed ratio. This means that a compound has a specific chemical formula, but a mixture does not. For example, nitrogen will bond to oxygen to make nitrogen dioxide (NO2) but it can also form a different compound with oxygen called nitrogen monoxide (NO). A pure compound always has a fixed melting point and boiling point.

A mixture is an impure substance made from more than one element which are not chemically bonded, or from more than one compound. For example, air is a mixture of the elements nitrogen, oxygen and argon, and the compound carbon dioxide, plus other compounds in tiny amounts. Mixtures are usually easier to separate (see page 7) into their constituent compounds and elements than compounds are, because no chemical reactions are needed during these separation processes.


[image: ]

Typical mistake

Metal elements do not form molecules because they do not form covalent bonds, so when representing a metal in a symbol equation, do not include a number. For example, sodium is Na, not Na2.
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The difference between pure and impure substances

A pure substance is an element or a compound which contains only one chemical substance. A pure element is made of only one type of atom, although these atoms might be bonded into molecules, such as chlorine, which is made of Cl2 molecules.

A pure compound does contain more than one type of atom, but these are bonded together. For example, pure water contains only molecules which are each made of two atoms of hydrogen chemically bonded to one atom of oxygen.

If a substance contains small amounts of another chemical, it is described as impure and the unwanted substance in the mixture is called the impurity. For example, pure gold is more valuable than impure gold, which may contain copper and tin impurities.

A pure substance will have a fixed melting point and boiling point. These values can be found in data books or from reliable online sources. To check if a substance is pure, you can heat it up and record the temperature that it melts or boils and then compare it with the correct value.

If a
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  9  Use a Periodic Table to find the symbol for potassium.

10  The formula for butane is C4H10. Is it an element or a compound?

11  Look at the formula C2H4O2. How many of each type of atom are present and what are they?

12  Why does air have no chemical formula?
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Separating materials

Filtration
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Crystallisation



•  Some solution is poured into an evaporating basin until it is half full.

•  The evaporating basin is heated gently over a beaker of boiling water which is on a gauze resting on a tripod over a Bunsen burner. The steam will heat the bottom of the evaporating basin to 100 °C.

•  When the volume of the solution in the basin has halved, the gas is turned off and the apparatus is allowed to cool.

•  The evaporating basin is moved to a warm place and left for a few days for crystals to form in the remaining liquid.

•  The crystals are removed with tweezers and dried between some paper towels.
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Simple distillation
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Fractional distillation
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Paper chromatography
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Calculating Rf values
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1  A horizontal pencil line is drawn 1 cm up from the bottom of a rectangle of chromatography paper.

2  Small spots of two or more coloured liquids are placed onto the pencil line, spaced at least 2 cm apart, and allowed to dry.

3  A suitable solvent (e.g. water) is poured into a large beaker or chromatography tank to a depth of 0.5 cm.

4  The chromatography paper is carefully placed into the solvent so that it is supported from above and does not touch the sides of the container.

5  The chromatogram is removed from the solvent before the solvent reaches the top of the paper. The level of the solvent (the ‘solvent front’) is marked using a pencil.

6  The Rf values are calculated for each of the pigments.



[image: ]




[image: ]



13  What method should be used to separate insoluble copper oxide from a solution of copper sulfate?

14  What is the name of the liquid which is produced during distillation?

15  Cherry cola is a mixture of water and several liquid flavourings. All of these substances have different boiling points. Suggest why simple distillation will not allow you to separate all of the liquids, and state the correct method needed.

16  During distillation, how should the cold-water supply be connected to the condenser?

17  What method should be used to obtain crystals of magnesium nitrate from a solution of magnesium nitrate?

18  During filtration, what name is used to describe the solid which is separated out?

19  In chromatography, what is meant by the term ‘mobile phase’?

20  During paper chromatography when water is being used as the solvent, a brown ink has separated into three spots: red, green and blue. The red spot has not moved from the pencil line. What can you conclude about the red pigment?

21  Why can the Rf value of a substance never be more than 1?
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Atomic structure

Discovering atomic structure
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Protons, neutrons and electrons
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22  Which particles are found inside the nucleus of an atom?

23  What is the mass of a proton?

24  What is the charge on a neutron?
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Atomic number and mass number



Working out the number of protons, neutrons and electrons
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•  Atoms of sodium have 11 protons, because this is the atomic number.

•  Atoms of sodium have 12 neutrons, because this is the mass number minus the atomic number.

•  Atoms of sodium have 11 electrons, because every atom is neutral, so the number of electrons equals the number of protons.
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25  What is the definition of the term ‘atomic number’?

26  Describe how you can use the atomic number and mass number of an atom to calculate the number of neutrons in the atom.

27  Use a Periodic Table to find the atomic number of calcium.

28  Use a Periodic Table to calculate the number of protons, neutrons and electrons in an atom of lithium.

29  Use a Periodic Table to calculate the number of protons, neutrons and electrons in an atom of potassium.
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Isotopes

What are isotopes?




Protons, neutrons and electrons in isotopes






	 
	[image: ]
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	Protons
	35
	35



	Neutrons
	44
	46



	Electrons
	35
	35
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Relative atomic mass









[image: ]



[image: ]




[image: ]




•  [image: ]
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30  Calculate the number of protons, neutrons and electrons for these two atoms, and explain why they are isotopes: [image: ] and [image: ].

31  Why would it be hard to distinguish between samples of chlorine-35 and chlorine-37 in the laboratory?

32  Boron has two isotopes: 10B and 11B. In a sample of boron atoms, 20% are boron-10 and the remaining 80% are boron-11. Calculate the relative atomic mass of boron.
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The arrangement of electrons

Groups and periods
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Electron configurations of atoms



•  The first shell can hold a maximum of two electrons.

•  The second shell can hold a maximum of eight electrons.

•  The third shell can hold a maximum of eight electrons.

•  Any remaining electrons go into the fourth shell.






•  See that the atomic number of sulfur is 16, so there are 16 protons in every atom of sulfur.

•  This means there must also be 16 electrons, to make the atom neutral.

•  Two electrons can fit into the first shell, then it is full so you need to move onto the next shell.

•  Eight further electrons can fit into the second shell, then it is full. You have now used up ten electrons, and have six spare.

•  The six remaining electrons go into the third shell.

•  The electron configuration is represented like this: 2,8,6.





•  The period number of an element is the number of shells that are filled or partially filled with electrons in atoms of that element.

•  The group number of an element is the number of electrons in the outer shell of atoms of that element.





•  Boron is in period 2 and group 3. Its electron configuration is 2,3. It has two shells, and three electrons in its outer shell.

•  Chlorine is in period 3 and group 7. Its electron configuration is 2,8,7. It has three shells and seven electrons in its outer shell.

•  Potassium is in period 4 and group 1. Its electron configuration is 2,8,8,1. It has four shells and one electron in its outer shell.
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•  Hydrogen has one electron (in its outer shell) but it is not placed in group 1 because it does not react in a similar way to the elements that are in group 1.

•  Helium has two electrons in its outer shell, but the other elements in group 0 have eight electrons in their outer shell.

•  The elements in group 0 all have full outer shells, and this is what causes them to have similar properties.



Important groups in the Periodic Table

Group 1: the alkali metals



•  The atoms of the elements in group 1 all have one electron in their outer shell.

•  When they react with other substances, these atoms all lose their one outer electron to form a stable ion with an empty outer shell.

•  When these atoms lose one electron, they form a stable ion with a single positive charge, e.g. Li+ or Na+.
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Group 7: the halogens



•  The atoms of the elements in group 7 all have seven electrons in their outer shell.

•  When they react with other substances, these atoms all gain or share one electron to form a stable ion with a full outer shell.

•  When these atoms gain one electron, they form a stable ion with a single negative charge, e.g. F− or Cl−.
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Forming stable ions
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•  They have two electrons in their outer shell.

•  They can achieve a stable empty outer shell by losing two electrons.

•  This loss of two electrons means they form an ion with a charge of 2+.

•  Examples of this include Mg2+ and Ca2+.
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•  They have six electrons in their outer shell.

•  They can achieve a stable empty outer shell by gaining two electrons.

•  They gain two electrons to form an ion with a charge of 2−.

•  Examples of this include O2− and S2−.
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33  How many electrons can fit into the first and second electron shells?

34  Atoms of phosphorus have 15 electrons. Deduce the electron configuration of phosphorus.

35  Use the Periodic Table to identify the element whose atoms have the electron configuration 2,8,3.

36  What is the electron configuration of a fluoride ion, F−?

37  Work out the number of protons, neutrons and electrons, and the electron configuration in a sodium atom. Repeat this for a stable sodium ion, which has an empty outer shell.
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Measuring atoms
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38  Which is larger, the nucleus of an atom or the nucleus of a plant cell?

39  Which is the standard element to which the masses of other atoms are compared?

40  What is the symbol for relative atomic mass?
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Patterns of elements

Early attempts at classifying the elements



Mendeleev’s Periodic Table



•  He swapped the positions of some elements so that their chemical properties fitted more neatly into the repeating pattern of properties.

•  He left some gaps in order to allow some elements to fit more neatly into the repeating pattern of properties. He predicted that these gaps would later be filled with newly discovered elements, and he even successfully predicted the properties of those undiscovered elements.
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41  What term is given to the repeating pattern of the properties of the chemical elements?

42  Which scientist proposed the Law of Octaves?

43  Which group of elements found on the modern Periodic Table was missing from Mendeleev’s version?
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The modern Periodic Table

Developments after Mendeleev




Key facts about the modern Periodic Table
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•  The ‘staircase line’ separates metals from non-metals. Metals are on the left and in the middle of the table. Non-metals are on the right. Remember that hydrogen is also a non-metal. Also remember that some elements very close to the staircase line are semi-metallic.

•  The horizontal rows are called periods and these show the number of electron shells that are filled or partially filled in atoms of that element.

•  The vertical columns are called groups and these show the number of electrons in the outer shell of atoms of that element.

•  The groups contain elements that have similar chemical properties and that show trends in their physical properties.
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44  What name is given to a horizontal row in the Periodic Table?

45  What is the name given to the elements in group 7?

46  In which group do you find the alkali metals?

47  Which element is in period 4, group 1?
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The noble gases

Discovering the noble gases





Properties of the noble gases
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Uses of the noble gases






	Noble gas
	Used for
	Relevant property



	Helium
	Party balloons and weather balloons
	Very low density, so the balloons float in air



	Neon
	Red-coloured advertising lights
	Produces coloured light when electricity is passed through it



	Argon
	Welding, to prevent hot metal reacting with oxygen
	Inert



	Krypton
	Lasers
	Produces intense light when electricity is passed through it
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48  Why are the noble gases inert?

49  Which noble gas has the highest density?

50  What is the trend in boiling point as you go down group 0?

51  Which element is used in weather balloons that are used to carry atmospheric sensors high into the atmosphere?
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•  In a solid, the particles are fixed in place and vibrating.

•  In a liquid, the particles are mostly touching their neighbours and can move over each other.

•  In a gas, the particles are widely spaced and moving quickly.

•  Diffusion occurs rapidly in gases (and slowly in liquids) because the particles of one substance are knocked around by the particles of another substance, and then randomly spread out from an area of high concentration.

•  An impure substance will melt or boil at a temperature different from the expected temperature, and it may melt or boil over a range of temperatures.

•  Filtration separates an insoluble solid from a liquid.

•  Crystallisation separates a solid solute from a solution.

•  Simple distillation separates a solvent from a solution.

•  Fractional distillation separates a mixture of liquids on the basis that they have different boiling points.

•  Paper chromatography separates substances in a mixture depending on their different attraction to the mobile phase (solvent) and the stationary phase (paper).

•  The Rf value is calculated by dividing the distance a substance moves by the distance the solvent moves. Rf values are always decimals less than 1.

•  Protons are positive and have a relative mass of 1.

•  Electrons are negative and have almost no mass.

•  Neutrons are neutral and have a relative mass of 1.

•  When an atom gains electrons, it becomes a negative ion.

•  When an atom loses electrons, it becomes a positive ion.

•  The atomic number is the number of protons in an atom.

•  The number of electrons in an atom is the same as the number of protons.

•  The number of neutrons in an atom is the mass number minus the atomic number.

•  Isotopes have the same number of protons, but different numbers of neutrons.

•  The relative atomic mass of an element is the mean mass of an atom of an element, taking into account the relative proportions of naturally occurring isotopes, relative to 1/12 the mass of a carbon-12 atom.

•  In the Periodic Table, periods are the horizontal rows and groups are the vertical columns.

•  Groups contain elements with similar chemical properties and trends in physical properties.

•  The first (innermost) electron shell can hold a maximum of two electrons, the second shell can hold up to eight electrons, and the third shell can hold up to eight electrons.

•  The number of full or partially-filled shells in an atom is the same as the period number of that element.

•  The number of electrons in the outer shell of an atom is the same as the group number of that element. However, elements in group 0 all have full outer shells, and this is a stable electron configuration.

•  Mendeleev’s Periodic Table was an improvement on earlier versions based solely on atomic mass because he swapped the position of some elements in order to allow them to fit into groups with similar elements, and he left gaps for undiscovered elements.

•  Elements are now arranged in order of increasing atomic number. Metals are on the left and in the middle of the Periodic Table. To the right of the ‘staircase line’ are the non-metals.

•  The noble gases are inert (unreactive) because they have full outer shells of electrons, so they do not need to gain, lose or share electrons.
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1  Drinking water is not readily accessible for some people in the world. Instead they must either drink dirty water or find a way to purify the water they have available.




    a  Sea water is not safe to drink because it contains a number of dissolved compounds. The most abundant of the dissolved compounds in sea water is sodium chloride. Use terms from the list below to complete a copy of the table, which relates to sea water.




	solution
	                    solute
	                solvent






	Sodium chloride is a…
	 



	Water is a…
	 



	The mixture of sodium chloride and water is a…
	 







    b  It is possible to distil sea water to obtain water that is safe to drink. Describe how to distil sea water, using a labelled diagram in your answer.


    c  Pure water boils at exactly 100 °C. A pair of students decided to test a bottle of mineral water with the word ‘pure’ on the label.






2  Atoms are the smallest particles of an element.




    a  What is the central part of an atom called?


    b  Complete a copy of the table to show the mass and charge of the three types of sub-atomic particle.




	Sub-atomic particle
	Mass
	Charge



	Proton
	 
	 



	Electron
	 
	 



	Neutron
	 
	 







    c  What is meant by the following terms?




        i  Atomic number


        ii Mass number





    d  Name the element that has three electron shells, and has one electron in its outer shell. Use the Periodic Table to help you.


    e  Copper has two isotopes, 63Cu and 64Cu. In a sample of copper, the proportion of 63Cu is 70%, with the remaining 30% being 64Cu. Calculate the relative atomic mass of copper in this sample.





3  Chromatography can be used to separate pigments that are mixed together in an ink. Look at the chromatogram on the right.




    a  State why the start line must be drawn in pencil and not pen.


    b  Identify how many pigments were in this mixture.


    c  Identify which coloured pigment had the greatest attraction for the mobile phase.


    d  Calculate the Rf value of the green pigment.


    e  Explain why a substance might have an Rf value of zero.
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4  The solubility of a substance is the mass of it that can be dissolved in a specific mass (usually 100 g) of water.




    a  Describe how you would measure the solubility of sodium nitrate at 50 °C, using the units g of solute per 100 g of water.


    b  The graph shows how the solubilities of three compounds change with temperature.
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        i   State the solubility of substance A at 60 °C.


        ii  Identify which substance is the most soluble at 30 °C.


        iii Calculate what mass of substance B can be dissolved in 50 g of water at 20 °C.


        iv  A saturated solution of A is made at 50 °C using 100 g of water. It is then allowed to cool to 20 °C, and some crystals form. Calculate the theoretical mass of the crystals of A that have formed.
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Figure 4.11 The formation of a polyester from ethanedioic acid and ethanediol
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Figure 2.10 Galvanising the
steel dustbin lid with a layer of
zinc prevents rusting
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Figure 2.3 Group 7 is near the right of the Periodic Table
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Figure 3.16 A graph to show the effect of particle size on the rate of
reaction
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Figure 4.5 The reaction of methane with bromine, when exposed to
ultraviolet light
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Figure 1.7 The apparatus used to produce crystals of copper sulfate
from copper sulfate solution
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Figure 1.30 The apparatus that can be used to test if a substance
conducts electricity as a liquid
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Figure 1.6 The apparatus used
for filtration in the lab
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Figure 1.29 The apparatus that
can be used to test if a solid
conducts electricity
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lable 2.3 The physical properties of three of the halogens

Appearanceatraom Colour of vapour |Melting p (°C) | B: g point (°C)
temp.

Chlorine, Cl; |35.5 Pale green gas Green -101
Bromine, Br, 80 Brown liquid Orange -7 58
lodine, I, 127 Dark grey solid Purple 14 183
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Figure 3.7 The apparatus used to
monitor a reaction that produces a
gas so that the reaction rate can be
calculated
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Figure 1.32 A diagram showing the strong covalent bonds between
atoms in a molecule of water, and the weak intermolecular forces of
attraction between the molecules [in blue)
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Figure 2.9 Investigating the conditions needed for rusting to occur
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lable 1.12 The M, values, melting points and boiling points of some simple molecular compounas

Simple molecular | Formula Relative Melting point in °C
substance molecular mass

Carbon monoxide |CO 28 -205 -191
Hydrogen chloride | HCL 36.5 -M4 -85
Carbon disulfide | CS, 76 -112 46
Hydrogen bromide | HBr 81 -87 -67

Hydrogen iodide HI 128 =51 -35
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Figure 3.5 The apparatus used to
measure the enthalpy changes in
solutions
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