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Instructions and answers for teachers

These instructions cover the learner activity section which can be found on page 12. This Topic Exploration Pack supports OCR GCSE (9–1) Gateway Science Chemistry A. The Combined Science references are found in brackets after the separate science specification references.
When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Learning outcomes
*C6.2a  recognise functional groups and identify members of the same homologous series to include  homologous series, of alkanes, alkenes, alcohols and carboxylic acids
*C6.2b  name and draw the structural formulae, using fully displayed formulae, of the first four members of the straight chain alkanes, alkenes, alcohols and carboxylic acids
*C6.2c  predict the formulae and structures of products of reactions of the first fourand other given members of the homologous series of alkanes, alkenes and alcohols to include combustion; addition of bromine and hydrogen across a double bond; oxidation of alcohols to carboxylic acids using potassium manganate(VII)
*C6.2d  recall the basic principles of addition polymerisation by reference to the functional group in the monomer and the repeating units in the polymer
*C6.2e  explain the basic principles of condensation polymerisation to include reference to the functional groups of the monomers, the minimum number of functional groups within a monomer, the number of repeating units in the polymer, and simultaneous formation of a small molecule, e.g. a polyester or polyamide, using block diagrams to represent polymers
*C6.2f  describe practical techniques to make a polymer by condensation
*C6.2g  deduce the structure of an addition polymer from a simple alkene monomer and vice versa the following representation of a polymer [repeat unit]n
*C6.2h  recall that DNA is a polymer made from four different monomers called nucleotides and that other important naturally-occurring polymers are based on sugars and amino-acids to include the names of the nucleotides 
*C6.2i  recall that it is the generality of reactions of functional groups that determine the reactions of organic compounds
C6.2j describe the separation of crude oil by fractional distillation to include the names of the fractions (C6.1h in Combined science)
C6.2k explain the separation of crude oil by fractional distillation to include molecular size and intermolecular forces (C6.1i in Combined science)
C6.2l describe the fractions as largely a mixture of compounds of formula  CnH2n+2 which are members of the alkane homologous series (C6.1jin Combined science)
C6.2m recall that crude oil is a main source of hydrocarbons and is a feedstock for the petrochemical industry (C6.1k in Combined science)
C6.2n explain how modern life is crucially dependent upon hydrocarbons and recognise that crude oil is a finite resource (C6.1l in Combined science)
C6.2o describe the production of materials that are more useful by cracking to include conditions and reasons for cracking and some of the useful materials produced (C6.1m in Combined science)
*C6.2p  recall that a chemical cell produces a potential difference until the reactants are used up
*C6.2q  evaluate the advantages and disadvantages of hydrogen/oxygen and other fuel cells for given uses to include the chemistry of the hydrogen/oxygen fuel cell
* separate chemistry only statements
Introduction

In topics 6.2a-c learners will be tasked with identifying, drawing and commenting on the reactivity of a variety of organic molecules. When drawing these out, care and attention must be given to the precision of how these are drawn. It is very common for learners not to draw molecules with the correct care and precision. This can result in it being unclear which hydrogen is bonded to each carbon if the molecule is drawn too small.  Also, when drawing out alcohols or carboxylic acids, learners often draw the -OH bond incorrectly, showing the H bonded to the carbon rather than the O. To avoid this, when initially teaching the structures, it may be helpful to draw all modules as fully displayed structures, showing the bond between the O and the H as well.

In topics 6.2d-h learners will be learning about polymerisation. Learners often find the main concept of addition polymerisation simple to grasp, but they find it harder to identify what happens to the double bond when it is broken, and where and side chains end up being positioned. Use of real models can help learners by giving a more hands-on approach, and it can show addition polymerisation in action. When drawing out repeating units, learners often draw out structures without enough precision. Care must be taken to ensure that the repeating unit is drawn with bonds extending to the molecule either side. Another common mistake is for the repeating unit to still have the double bond drawn on it. 

In topics 6.2i-q learners will be looking at crude oil, and how it is separated into its fractions. Learners are generally able to explain the process of fractional distillation but they often lack clarity in their answer. For example, when asked to describe the process of fractional distillation, learners often miss out that the oil when heated, vaporises, and then condenses when it cools down further up the column. Also, learners often forget to link the change in boiling point to the length of the hydrocarbon chain.
In this topic, learners must be reminded of the uses for crude oil, and that it is not just used as a fuel source, but also as a valuable product in the petrochemical industry. When explaining cracking to learners, it can be useful to refer back to previous work on polymerisation to show the similarity of the two processes. An explanation that cracking is useful because it can provide the alkenes for addition polymerisation can help link the two topics.
Task 1 – C6.2a-c (separate science only)
Naming organic molecules

Here are the answers for the first section. The molecular structures should be photocopied and cut out, then placed around the room.
	Formula
	Structure
	Formula

	CH4
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	methane

	C2H6
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	ethane

	C3H8
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	propane

	C4H10
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	butane

	C2H4
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	ethene

	C3H6
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	propene

	C4H8
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	1-butene

	C5H10
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	1-pentene

	CH3OH
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	methanol

	C2H5OH
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	ethanol

	C3H7OH
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	propanol

	C4H9OH
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	butan-1-ol

	HCOOH
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	methanoic acid

	CH3COOH
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	ethanoic acid 

	C2H5COOH
	
[image: image15.png]



	propanoic acid

	C3H7COOH
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	butanoic acid


Reactions of organic molecules
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Predict the following combustion products given the reaction below. Balance the equations where necessary.

a) [image: image26.png]
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2         C2H6 +                     O2========>                         + 
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           C2H6 +
               O2========>                        +
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           C2H5OH +                O2 ========>                       +
d)           C3H7OH +                O2 ========>                         +
2. Draw below the product formed when bromine water reacts with ethene, and describe any observations.
	
Observation – colour change from orange / yellow to colourless


3. Draw below the product formed when potassium manganate (VII) reacts with ethanol, and describe any observations.
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Observations – purple to colourless


Task 2 – C6.2d-i (separate science only)
Note – the video clip that can be used is at the link below

https://www.youtube.com/watch?v=hANiihwYXDw 
1. For the following molecule below, show how it forms an addition polymer by drawing three of the molecules of ethene together.

	


2. For the polymer drawn above, draw the repeating unit.
	


3. The two monomers below undergo condensation polymerisation. State the small molecule formed.          

The molecule formed is                               .  

4. Why are the two monomers above not able to undergo addition polymerisation?
	Unable to undergo addition polymerisation as no double bond that can be broken. Functional groups at end of molecules able to undergo condensation polymerisation instead.


5. Below is the repeating unit for a polyester. This repeating unit is made up from two repeating units, and they undergo condensation polymerisation

For the polyester above, work out the structure of the repeating units, and the small molecule formed by condensation polymerisation.
	The small molecule made is water.


6. Below is the polymer polyvinyl chloride. For this polymer work out the monomer, and the repeating unit. This polymer is formed by addition polymerisation.
	
Monomer
	
Repeating unit


7. Below is a naturally occurring polymer, made up from sugars and amino acids. 
Identify the polymer.
	The polymer is DNA.


Task 3 – C6.2j-q (C6.1h-m) (Combined Science - only questions 1- 4)
If learners need help with this section, the following video clip can be used
https://www.youtube.com/watch?v=KCs1F_44dy4 

For separate chemistry, the following links can be used to help teach and research fuel cells
http://www.bbc.co.uk/schools/gcsebitesize/science/triple_ocr_gateway/chemistry_out_there/energy_transfers/revision/2/ 

http://www.gcsescience.com/o82.htm 

Also, a PowerPoint on fuel cells can be used as a resource.
http://www.knockhardy.org.uk/ppoints_htm_files/fcellspps.pps 
1. Place the following process in the correct order by filling in the boxes below.
A. Smaller fractions have lower boiling points, because the intermolecular forces between the molecules are lower. This means they condense at the top of the column.

B. Larger hydrocarbons have higher boiling points and larger intermolecular forces between them, and condense further down.

C. The crude oil is heated and pumped into the distillation column.

D. The largest hydrocarbons do not vaporise as the intermolecular forces between them is too great, and they sit at the bottom of the column.

E. The fractions vaporise and move up the column.
First
Last 
	C
	E
	A
	B
	D


2. What is the general formula of the compounds produced by fractional distillation of crude oil?

	CnH2n+2


3. Other than use as a fuel in cars, boats and aviation, describe another use for fractions from crude oil.

	Use in making plastics / chemicals/ medicines


4. Some of the fractions (such as bitumen) are then cracked. Why is bitumen often cracked to form smaller hydrocarbons?

	Large hydrocarbon such as bitumen cracked into smaller hydrocarbons, more useful, often cracked into alkenes that are then polymerised.


5. Some prototype modern vehicles do not use any hydrocarbons to generate power, instead relying on fuel cells. These fuel cells often use hydrogen and oxygen. Give one advantage and disadvantage for this.

	Advantage – low / no greenhouse gas emission / oxygen not running out, less harmful gases in built up areas. Disadvantage- no/ little infrastructure to support refuelling, hydrogen flammable, prototypes are expensive.


Additional teacher preparation

When delivering this work, make sure the lessons and topics link together, rather than being taught in separate sections. For example, ensure that cracking is linked to polymerisation. Work on polymers, and their properties, can also be linked to a discussion on intermolecular forces in the fractional distillation section.

This section can be substantially expanded for high ability learners. When naming compounds, learners can have some more rules on nomenclature explained to them; for example, from the link below.
http://www.bbc.co.uk/bitesize/intermediate2/chemistry/carbon_compounds/nomenclature_structural_formulae/revision/2/
Also, work on polymerisation can be expanded to include more on polymers with multiple monomers, and how they can be chosen to design a polymer with desired physical and chemical properties. This link below helps expand this work, though it would be unsuitable for lower ability learners.

https://www.youtube.com/watch?v=rHxxLYzJ8Sw 
If learners are unsure, or find the work too theoretical, using molecular modelling kits can help with visualisation of molecules in all these sections. They can be used as a starter to show polymerisation in action. Learners can also sort out example structures into order of melting / boiling point for the section on distillation.
Topic Exploration Pack

Global challenges part 2 – Organic chemistry
Learner Activity

Task 1 – Alkanes, Alkenes and Alcohols
Around the room you will find the missing sections to the first part of this worksheet. 

Naming organic molecules

Your first task is to find the correct sections and stick them into the table below. After you have found the structures, identify their name.
	Formula
	Structure
	Formula

	CH4
	
	

	C2H6
	
	

	C3H8
	
	

	C4H10
	
	

	C2H4
	
	


	Formula
	Structure
	Formula

	C3H6
	
	

	C4H8
	
	

	C5H10
	
	

	CH3OH
	
	

	C2H5OH
	
	

	C3H7OH
	
	

	C4H9OH
	
	

	HCOOH
	
	

	CH3COOH
	
	

	C2H5COOH
	
	

	C3H7COOH
	
	


Reactions of organic molecules

1. Predict the following combustion products given the reaction below. Balance the equations where necessary.
a)              C2H6   +                        O2========>                           +    
 + 

b)              C2H6   +                        O2========>                           +

c)           C2H5OH +                        O2 ========>                          +

d)           C3H7OH +                       O2 ========>                           +
2. Draw below the product formed when bromine water reacts with ethene, and describe any observations.
	



3. Draw below the product formed when potassium manganate (VII) reacts with Ethanol, and describe any observations.
	



Task 2 – Polymerisation
Your teacher will show you a video clip to help you with these questions. When you are attempting these, you can also use the link below to help you with your work.

http://www.bbc.co.uk/education/guides/zxm39j6/revision/1 

1. For the following molecule below, show how it forms an addition polymer by drawing three of the molecules of ethene together.

	


2. For the polymer drawn above, draw the repeating unit.
	


3. The two monomers below undergo condensation polymerisation. State the small molecule formed. 

The molecule formed is                                 .
4. Why are the two monomers above not able to undergo addition polymerisation?
	


5. Below is the repeating unit for a polyester. This repeating unit is made up from two repeating units, and they undergo condensation polymerisation

For the polyester above, work out the structure of the repeating units, and the small molecule formed by condensation polymerisation.
	


6. Below is the polymer polyvinyl chloride. For this polymer work out the monomer, and the repeating unit. This polymer is formed by addition polymerisation.
	Monomer
	

Repeating unit


7. Below is a naturally occurring polymer, made up from sugars and amino acids. 
Identify the polymer.

	


Task 3 – Crude oil, fractional distillation and cracking
1. Place the following process in the correct order by filling in the boxes below.
A. Smaller fractions have lower boiling points, because the intermolecular forces between the molecules are lower. This means they condense at the top of the column.

B. Larger hydrocarbons have higher boiling points and larger intermolecular forces between them, and condense further down.

C. The crude oil is heated and pumped into the distillation column.

D. The largest hydrocarbons do not vaporise as the intermolecular forces between them is too great, and they sit at the bottom of the column.

E. The fractions vaporise and move up the column.

First
Last 
	
	
	
	
	


2. What is the general formula of the compounds produced by fractional distillation of crude oil?

	


3. Other than the use as a fuel in cars, boats and aviation, what is another use for fractions from crude oil?
	


4. Some of the fractions (such as bitumen) are then cracked. Why is bitumen often cracked to form smaller hydrocarbons?

	


5. Some prototype modern vehicles do not use any hydrocarbons to generate power, instead relying on fuel cells. These fuel cells often use hydrogen and oxygen. Give one advantage and disadvantage for this.
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OCR Resources: the small print�OCR’s resources are provided to support the delivery of OCR qualifications, 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: naturally occurring polymer (DNA): snapgalleria/Shutterstock.com, crude oil: photoiconix/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�





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%20the%20GCSE%20(9-1)%20Gateway%20Science%20Chemistry%20A%20Topic%20Exploration%20Pack%20(Global%20Challenges%20-%20Part%202)" �Like�’ or ‘� HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20the%20GCSE%20(9-1)%20Gateway%20Science%20Chemistry%20A%20Topic%20Exploration%20Pack%20(Global%20Challenges%20-%20Part%202)" �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.


Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding organisation, you can request more information by completing 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�


Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: ��HYPERLINK "http://www.ocr.org.uk/i-want-to/find-resources/"�www.ocr.org.uk/i-want-to/find-resources/
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