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Checkpoint Task

Chemical patterns

Instructions and answers for teachers

These instructions cover the student activity section which can be found on page 9. This Checkpoint Task should be used in conjunction with the KS3–4 GCSE (9-1) Twenty First Century Science Chemistry B Transition Guide: Chemical patterns, which supports OCR GCSE (9-1) Twenty First Century Science Chemistry B.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Introduction

Task 1 Using Models

The first checkpoint task has two sections:
A. What is a chemical reaction? 
B. Key Words. 
The first checks that learners do not have misconceptions about particles (for example, particles themselves expand, burn or disappear) and that they are aware that bonds break and new bonds form during a chemical reaction. In Part A the learners use molecular models to suggest what happens to the atoms or molecules involved in burning carbon, hydrogen and then methane. Using models should help learners to realise that the particles cannot change size or disappear and that what there is to start with must just be rearranged. This should help overcome any misconceptions with the particle model. The second part checks that learners have clear understanding of the important words used in chemistry: element, compound, mixture and molecule. Both parts are best carried out using molecular models.

Task 2 Patterns in the periodic table

In the second checkpoint task, learners will analyse data in a table to decide which elements could be metals or non-metals and to look for patterns in behaviour. By using letters which are not the elements’ symbols, learners cannot use learned answers to answer most of the questions, but have to show understanding of the differences between metals and non-metals and simple differences in their reactivity, such as metals on the left hand side becoming more reactive going down the group.

Teacher preparation 
Task 1 Using models

A - What is a chemical reaction?

Ideally learners should use molecular model kits for these activities, so they should be familiar with their use before starting the task. If models are available, the task is best carried out in small groups in class. If model kits are not available, then the pictures can be used to stimulate discussion within a group. The answers could be drawn or learners could make their own models. The debated answers could then be shared with the class, before deciding on the final answers.  

Useful background information on bond making and breaking is given in these two short video clips at  https://www.stem.org.uk/elibrary/resource/30036/how-science-works-clip-bank-energetic-reactions. 

Task 2 Patterns in the periodic table

Learners need to understand that a substance’s melting point is the temperature at which it melts.
Task instructions and answers
It should be possible to complete each checkpoint task within a lesson.

Task 1 Using models

A - What is a chemical reaction?

A molecular model kit should be available for each group to use. If model kits are not available, then the pictures can be used to stimulate discussion within a group. The answers could be drawn or learners could make their own models, possibly as a homework activity, if suitable materials are available. Learners should then compare their answers in pairs or small groups. Do not worry about learners getting the correct arrangement of carbon dioxide using models, the important idea is that new bonds form. The correct arrangement of O=C=O can be highlighted later. Be aware that the oxygen used in model kits can have four holes or two holes, so be clear that it is the two hole oxygen that you want the learners to use. Some older model kits may also have a carbon atom with five holes, so get learners to check that they are using the one with only four holes.

The first part of the task looks at how one carbon atom could react with an oxygen molecule. As there are no bonds to break in this representation of carbon, it is a useful first step to realising that bonds have to form in a reaction. The second part looks at hydrogen, where bonds will have to be broken in both the hydrogen and the oxygen before a reaction can happen to form O-H bonds. In the last part, two different types of bond form after the breaking of the reactant bonds.

A - What is a chemical reaction?

1. Many solid fuels, such as wood, contain the element carbon. Fuels burn when they react with the gas oxygen. 
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Use the models or the pictures to say how you think the carbon and oxygen change during their chemical reaction. (The black atom is carbon, the red atoms are oxygen.)
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Some people think that hydrogen gas is the clean fuel of the future. Use the models or pictures to say how you think the hydrogen and oxygen change during their chemical reaction. (The white atoms are hydrogen.)

3. Methane is the gas which burns in Bunsen burners. It is made from 1 carbon atom bonded to 4 hydrogen atoms. Use the models or pictures to say how you think the methane and oxygen change during their chemical reaction.
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Answers
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B - Keywords

If molecular model kits are not available for this activity, then learners should draw their ideas or make posters to illustrate them. Using cartoon form to represent the elements can be motivating.

Make models (or draw particle pictures) to show the difference between:
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An element and a compound.

b) [image: image7.jpg]GCSE (9-1)
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A mixture of two elements and a mixture of 2 compounds.

c) A molecule of an element and a molecule of a compound.
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Extension

What is a chemical reaction?
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Write word and symbol equations for the burning reactions of hydrogen and methane.

2. If two carbon atoms react with one oxygen molecule, what will be made? 

Write the word and symbol equation for this reaction.


3. If one carbon atom reacts with one oxygen molecule, what will be made?
Write the word and symbol equation for this reaction.


4. Will the products weigh more, less or the same as the fuel? Explain your answer.
Task 2 Patterns in the periodic table

Learners analyse data in a table to answer the questions. By using letters to represent the elements used, not their symbols, learners have to look for the patterns, not just remember facts about elements. They need to be clear of the meaning of melting point as the temperature at which a solid melts.

For reference,  A = oxygen  B = iron  C = sodium  D = chlorine.

The properties of some elements were investigated. The letters used to identify them are not their chemical symbols.

	element
	Melting point
	Conducts electricity?
	appearance
	Reaction with water

	A
	-218oC
	no
	invisible
	none

	B
	1540 oC
	yes
	grey, shiny
	slowly forms orange solid

	C
	98 oC
	yes
	grey,shiny when cut
	fizzes quickly and produces an alkaline solution

	D
	-101 oC
	no
	greenish yellow gas
	dissolves in water and produces an acidic solution


1. Explain which elements are metals.


2. Give 3 more physical properties that a metal usually has.


3. Explain which elements are non-metals.


4. Give 3 more physical properties that a non-metal usually has.


5. A new element E is investigated. It is a brown liquid at room temperature, which does not conduct electricity. Which of the elements A to D could be in the same group as E?

6. The element F is investigated. It melts at 63 oC, is grey and fizzes very quickly when added to water. Which of the elements A to D could be in the same group as F? Would F be above or below this element in the group?


7. The element calcium melts at 842 oC. It is a grey metal that reacts slowly with cold water but quickly with dilute acid. Predict three properties of the element above it in the periodic table.


Extension

1.  Find out why carbon is an unusual non-metal.
2.  Silicon and germanium are next to the dividing line between metals and non-metals. Which physical and chemical properties do they have that makes them hard to classify as metals or non-metals?

Supporting/further information
http://www.syngentaperiodictable.co.uk/periodic-table.php?keyStage=5 Discover the elements and how they are used in everyday life, with this exciting multimedia chemistry resource. Test the elements in the virtual lab to see how they react. Watch your results appear in the videos!

https://1936.stem.org.uk/offharness/frameset.htm. This unit of learning material from the National Learning Network Materials' Chemistry collection describes atomic structure including the relationship between the numbers of protons, electrons and neutrons in an atom. This resource describes the arrangement of electrons within the first three electron shells of an atom and the relationship between the groups of elements in the periodic table and their atomic structure. A short test is available at the end to review the work.
Checkpoint Task

Chemical patterns

Learner Activity

Introduction 
In the first activity you will explore what a chemical reaction is using molecular models to explain your ideas about what happens during a chemical reaction.

In the second activity you will analyse information about elements to look for patterns in their properties and behaviour. You will need to decide whether the elements are metals or non-metals and which elements could be in the same group of the periodic table.
Task 1 Using Models
A - What is a chemical reaction?

Many solid fuels, such as wood, contain the element carbon. Fuels burn when they react with the gas oxygen. 

Use the models or the pictures to say how you think the carbon and oxygen change during their chemical reaction. (The black atom is carbon, the red atoms are oxygen.)



Some people think that hydrogen gas is the clean fuel of the future. Use the models or pictures to say how you think the hydrogen and oxygen change during their chemical reaction. (The white atoms are hydrogen.)


Methane is the gas which burns in Bunsen burners. It is made from 1 carbon atom bonded to 4 hydrogen atoms. Use the models or pictures to say how you think the methane and oxygen change during their chemical reaction.

B - Keywords

Make models (or draw particle pictures) to show the difference between:

a) An element and a compound


b) A mixture of two elements and a mixture of 2 compounds

c) A molecule of an element and a molecule of a compound



Extension

1. Write word and symbol equations for the burning reactions of hydrogen and methane.

2. If two carbon atoms react with one oxygen molecule, what will be made? Write the word and symbol equation for this reaction.
3. If one carbon atom reacts with one oxygen molecule, what will be made? Write the word and symbol equation for this reaction.
4. Will the products weigh more, less or the same as the fuel? Explain your answer.

Task 2 Patterns in the periodic table

Learners analyse data in a table to answer the questions. By using letters to represent the elements used, not their symbols, learners have to look for the patterns, not just remember facts about elements. They need to be clear of the meaning of melting point as the temperature at which a solid melts.

For reference,  A = oxygen  B = iron  C = sodium  D = chlorine.

The properties of some elements were investigated. The letters used to identify them are not their chemical symbols.

	element
	Melting point
	Conducts electricity?
	appearance
	Reaction with water

	A
	-218oC
	no
	invisible
	none

	B
	1540 oC
	yes
	grey, shiny
	slowly forms orange solid

	C
	98 oC
	yes
	grey,shiny when cut
	fizzes quickly and produces an alkaline solution

	D
	-101 oC
	no
	greenish yellow gas
	dissolves in water and produces an acidic solution


1. Explain which elements are metals.


2. Give 3 more physical properties that a metal usually has.


3. Explain which elements are non-metals.


4. Give 3 more physical properties that a non-metal usually has.


5. A new element E is investigated. It is a brown liquid at room temperature, which does not conduct electricity. Which of the elements A to D could be in the same group as E?

6. The element F is investigated. It melts at 63 oC, is grey and fizzes very quickly when added to water. Which of the elements A to D could be in the same group as F? Would F be above or below this element in the group?

7. The element calcium melts at 842 oC. It is a grey metal that reacts slowly with cold water but quickly with dilute acid. Predict three properties of the element above it in the periodic table.



Extension

1. Find out why carbon is an unusual non-metal.

2. Silicon and germanium are next to the dividing line between metals and non-metals. Which physical and chemical properties do they have that makes them hard to classify as metals or non-metals?


If good understanding of reactions is shown, learners should be clear that it is the bond breaking and reforming to different atoms that produces a chemical reaction and hence new chemicals. The atoms themselves do not change.


Carbon bonds to oxygen to form carbon dioxide (some may say carbon monoxide, but will have a left over oxygen atom if they choose this answer).


Hydrogen breaks its own bonds, oxygen breaks its own bonds. New bonds between hydrogen and oxygen form.


Methane breaks its C-H bonds, oxygen breaks its own bonds. New bonds form between carbon and oxygen, and hydrogen and oxygen.








Element: only 1 type of atom (eg N); compound: at least two different atoms joined (eg NH3)





A mixture of two elements: two different types of atom, not joined (eg Fe + S); mixture of two compounds: two or more different atoms joined, 2 different combinations (eg FeS, H2O)





A molecule of an element: two or more atoms of the same element joined (eg H2); a molecule of a compound: two or more different atoms joined (eg CO2)





hydrogen + oxygen (  hydrogen oxide (water)


2H2  + O2 ( 2H2O


Methane + oxygen ( carbon dioxide + hydrogen oxide (water)


CH4 + 2O2 ( CO2 + 2H2O





carbon + oxygen (  carbon monoxide


2C + O2 (  2CO





carbon + oxygen (  carbon dioxide


C + O2 (  CO2





In each case the products will weigh more than the fuel, as oxygen has been added to each atom in the fuel and oxygen has mass.





B and C are metals as they conduct electricity and are grey and shiny (when clean).





Metals conduct heat and are usually strong, malleable, sonorous, ductile, high melting points and densities, magnetic (only if they contain iron, nickel or cobalt).








A and D are non-metals as they do not conduct electricity and have low melting points. 








Non-metals are usually poor conductors of heat, not strong or hard-wearing, dull, brittle, have low densities and are not magnetic.








E is in the same group as D as it has a low melting point, does not conduct electricity and is coloured. Could accept A if a valid reason is given.








F is in the same group as C as it has a low melting point, is grey and reacts quickly with water. It would be below C in the group as it is more reactive (elements on the left hand side of the periodic table get more reactive going down the group).








The element above calcium will have a lower boiling point, but still fairly high as it is a metal. It will be less reactive so will react very slowly, if at all with cold water. It will react with acid more slowly than calcium.








Carbon, in the form of graphite, conducts electricity. As a diamond it does not conduct electricity.








Silicon forms an acidic oxide, does not conduct electricity, melts at 1414oC and is silver coloured. The first two properties suggest it is a non-metal, the last two suggest it is a metal. 


Germanium is a poor conductor of electricity, melts at 938oC and is a grey white colour. The first property is unusual for a metal, whereas the last two are consistent with a metal.





We’d like to know your view on the resources we produce.  By clicking on ‘� HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20liked%20GCSE%20(9-1)%20Twenty%20First%20Century%20Chemistry%20B%20-%20Checpoint%20task%20C2%20Chemical%20patterns" ��Like’� or ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20GCSE%20(9-1)%20Twenty%20First%20Century%20Chemistry%20B%20-%20Checpoint%20task%20C2%20Chemical%20patterns"��Dislike�’ you can help us to ensure that our resources work for you.  When the email template pops up please add additional comments if you wish and then just click ‘Send’.  Thank you.


If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form which can be found here: �HYPERLINK "http://www.ocr.org.uk/expression-of-interest"��www.ocr.org.uk/expression-of-interest�





OCR Resources: the small print�OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. �© OCR 2016 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.


OCR acknowledges the use of the following content: Dmtri Mendeleev, Yeti Crab/Shutterstock.com


Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: �HYPERLINK "mailto:resources.feedback@ocr.org.uk"��resources.feedback@ocr.org.uk�


























































































































Version 1
8





© OCR 2016

