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Checkpoint Task

Making useful chemicals
Instructions and answers for teachers

These instructions cover the learner activity section which can be found on page 6. This Checkpoint Task should be used in conjunction with the KS3–4 GCSE (9-1) Twenty First Century Science Chemistry B Transition Guide: Making useful chemicals, 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

The first checkpoint task is designed to determine whether learners understand the use of the pH scale and the role of indicators. Learners can use knowledge of universal indicator and the pH scale or knowledge of other indicators such as litmus paper to answer one of the questions. It does require knowledge of the general word equation for neutralisation to check that learners understand a salt is formed.

The second checkpoint task, comic strip catalyst, addresses the misconception that catalysts are used up the reaction when in fact they are necessary for a chemical reaction to occur but are neither reactants nor products, and can be used again. The teacher should demonstrate hydrogen peroxide being broken down using the catalyst catalase (contained within a piece of liver from the butchers or supermarket) by placing the liver in hydrogen peroxide. Once the reaction has occurred, the teacher then removes the piece of liver using forceps, and places it into a fresh measuring cylinder of hydrogen peroxide and learners observe that the reaction is repeated. The learners task is to then present the demonstration as a comic strip, complete with commentary that explains what is happening in the demonstration, including why the reaction happens a second time with the same piece of liver.

The third checkpoint task is a class practical for learners to carry out. The learners will observe a chemical reaction producing an obvious new product in the form of carbon dioxide bubbles, and less obvious products of sodium citrate and water. This is also an endothermic reaction, so a change in temperature can be observed. The learners can demonstrate their understanding through a written conclusion and answering questions given at the end of the task. 

Activity 1
This task should be used to assess knowledge only after the topic of acids and alkalis has been fully taught. It can be used with the whole class where learners can discuss their answers first before feeding back to the whole class, or as a mini test where learners complete the questions independently. This is at the teacher’s discretion.

Instructions and answers
1. Meshaal has a set of beakers containing acids or alkalis. Unfortunately, the labels have come off. Give a simple method, including the observations, for dividing the beakers up into acids and alkalis. 

	Meshaal should use universal indicator and compare to the pH scale. pH 1-6 is acid and pH 8-14 is alkali. 

Or

Meshaal could use red litmus paper and it will go blue in alkali solutions

Or

Meschaal could use blue litmus paper and it will go red in acid.


2. Angela got stung by a bee. She remembered her teacher telling the class that bee stings have a pH of 5. Angela looks in her science book for a remedy to neutralise the bee sting.

	Substance
	pH

	toothpaste
	8

	baking soda
	8.3

	vinegar
	2

	Soap
	7


What should she use? And why?

	Toothpaste because it is pH 8 so alkaline and will neutralise the sting

Or

Bicarbonate of soda because it is an alkali at pH 8.3 and will neutralise the sting.


3. Tommy learned about the pH scale in his science lesson, where he tested the pH of some fruits and vegetable. Tommy learned that lemon juice have a pH of 2. When Tommy got home, his brother wanted to make lemonade using lemon juice, sugar and water. Tommy got worried about drinking lemon juice because of the pH.

Explain to Tommy why it is safe to drink lemonade made with real lemon juice even though it has a pH of 2.

	Although lemon juice has a pH of 2, the juice will be diluted in the water, so the final drink won’t be too acidic – Tommy can drink the lemonade safely.


Activity 2: Catalyst Comic Strip
Before carrying out any experiment or demonstration based on this guidance, it is the responsibility of teachers to ensure that they have undertaken a risk assessment in accordance with their employer’s requirements, making use of up-to-date information and taking account of their own particular circumstances. Any local rules or restrictions issued by the employer must always be followed. CLEAPSS resources are useful for carrying out risk-assessments:  (http://science.cleapss.org.uk)

Equipment:

· 2 x 250cm3 measuring cylinder
· Tray to place under measuring cylinders to catch over flow

· Piece of liver (bovine)
· Long forceps to remove liver from the measuring cylinder

· 100cm3 hydrogen peroxide minimum, 20 vol.

· Detergent or washing up liquid

Goggles must be worn by all.

	Hazard
	Risk
	Precaution taken

	Hydrogen peroxide (20 vol)
	Irritates the eyes and skin.

Pressure build-up in stock bottle. 
	Wear goggles.

Store in the cool and dark to minimise decomposition. Open bottle carefully.

	Products of reaction – oxygen
	May cause or intensity fire; oxidiser.
	Perform in well ventilated area. Keep away from naked flames.


Further details are available at : http://www.rsc.org/learn-chemistry/resource/res00000831/hydrogen-peroxide-decomposition
This should be done as a class demonstration. Teachers may wish to record the experiment or take photographs at certain points to be used in the comic strip activity afterwards.

Instructions: 

1. Measure out 50cm3 of hydrogen peroxide into each of the 250 cm3 measuring cylinders.

2. Add a few drops of detergent to each cylinder.
3. Place the measuring cylinders in a tray to catch overflow.
4. Note the very slow decomposition of hydrogen peroxide if visible. If not, highlight in discussion.
5. Add a piece of liver to one cylinder.
6. Observe the reaction.

7. When the reaction has slowed down or stopped, remove the liver using the forceps.

8. Before placing the liver in the second measuring cylinder, ask the learners what they think will happen. 
9. Observe the reaction.

The learners’ task is to present the experiment as a comic strip, complete with commentary that explains what is happening in the experiment, including why the reaction happens a second time with the same piece of liver. Key words can be given to aid learners, or as an extension task to use the term exothermic. Allowing the leaners to feel the outside of the measuring cylinder will give learners the evidence that that reaction is exothermic.
Activity 3

Before carrying out any experiment or demonstration based on this guidance, it is the responsibility of teachers to ensure that they have undertaken a risk assessment in accordance with their employer’s requirements, making use of up-to-date information and taking account of their own particular circumstances. Any local rules or restrictions issued by the employer must always be followed. CLEAPSS resources are useful for carrying out risk-assessments:  (http://science.cleapss.org.uk)
Class practical equipment:

· deionised water

· citric acid solid
· sodium hydrogen carbonate solid
· thermometers

· spatulas

· 100 cm3 beakers
· measuring cylinders

	Hazard
	Risk
	Precaution taken

	citric acid
	Causes serious eye irritation, and skin irritation
	Food grade citric acid can be used to avoid contamination with other chemicals. Wear goggles during experiment.

	sodium hydrogencarbonate
	Not currently classified as hazardous.
	Wear goggles and avoid raising dust. Limit amount available to contact acid and carbon dioxide gas is produced.


Instructions and answers

1. Place 4 spatulas of citric acid into a 100cm3 glass beaker. 

2. Add 25cm3 of water and stir using a glass stirring rod.

3. Record the temperature of the solution using a thermometer.

4. Add 2 spatulas of sodium hydrogencarbonate.

5. Stir the solution until the reaction stops. 

6. Record the temperature at the end of the reaction.

The learners should observe the temperature change during the reaction. This is an endothermic reaction, and the temperature will drop. As an extension, the temperature could be recorded every minute.

Learners will also observe bubbles forming - this is carbon dioxide gas being evolved as citric acid is neutralised by the sodium hydrogencarbonate. 
Ask learners if they can reverse the reaction they just carried out.

	The reaction is irreversible as one of the new products, carbon dioxide, has escaped from the beaker.


Ask learners to construct a word equation for the reaction.

	Citric acid + sodium hydrogen carbonate ( sodium citrate + water + carbon dioxide.


Supporting/further information
http://www.chem4kids.com/files/react_intro.html  
Articles explaining the basics of chemical reaction.
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Checkpoint Task – Making useful chemicals
This activity will check your understanding of the acids and alkalis topic. The questions can be answered in a number of different ways.

Activity 1
1. Meshaal has a set of beakers containing acids or alkalis. Unfortunately, the labels have come off. Give a simple method, including the observations, for dividing the beakers up into acids and alkalis. 

	


2. Angela got stung by a bee. She remembered her teacher telling the class that bee stings have a pH of 5. Angela looks in her science book for a remedy to neutralise the bee sting.

	Substance
	pH

	toothpaste
	8

	baking soda
	8.3

	vinegar
	2

	Soap
	7


What should she use and why?

	


3. Tommy learned about the pH scale in his science lesson, where he tested the pH of some fruits and vegetable. Tommy leaned that lemons have a pH of 2. When Tommy got home, his brother wanted to make lemonade using lemon juice, sugar and water. Tommy got worried about drinking lemon juice because of the pH.

Explain to Tommy why it is safe to drink lemonade made with real lemon juice even though it has a pH of 2.

	


Activity 2 – Comic strip template for Catalyst Comic Strip
In this activity, your teacher will show you how one of the enzymes from inside your liver works! Your task is to design a comic strip to explain what happened to another class. 
Keyword list: 

catalyst

reaction

hydrogen peroxide

catalase

liver

oxygen

water

speed

	
	
	
	

	
	
	
	


Activity 3

This activity a short practical where you will measure a temperature change and make other observations.
Instructions:
1. Place 4 spatulas of citric acid into a 100cm3 glass beaker. 

2. Add 25cm3 of water and stir using a glass stirring rod.

3. Record the temperature of the solution using a thermometer.

4. Add 2 spatulas of sodium hydrogencarbonate.

5. Stir the solution until the reaction stops. 

6. Record the temperature at the end of the reaction.

Questions:

Did the temperature change during the reaction?

	


What else did you observe during the reaction?

	


Could the reaction be reversed?

	


Construct a word equation for the reaction.

	


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-%20Checkpoint%20task%20C6%252Making%20Useful%0Chemicals"��‘Like’� or ‘�HYPERLINK "mailto:resources.feedback@ocr.org.uk?subject=I%20disliked%20GCSE%20(9-1)%20Twenty%20First%20Century%20Chemistry%20B%20-%20Checkpoint%20task%20C6%252Making%20Useful%0Chemicals"��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 2017 - 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.
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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�
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