Assignment 2: Hot and Cold
	Assignment 2: Hot and Cold

	Learning Outcome  2:  Be able to investigate exothermic and endothermic reactions

	Scenario: You are working in development laboratory that is looking for suitable substances that can be used in a device that can be used to heat baby’s bottle.

	Assessment Method: A research report that identifies suitable materials and explains their suitability for the application.

	Criteria Covered: P2, M2, D2

	Topic and suggested assignments/activities and/assessment
	Pass
	Merit
	Distinction

	Formal teaching: exothermic and endothermic reactions

Practical work 
Assignment 2: Hot and Cold (P2, M2, D2).
	P2 Carry out experiments to investigate exothermic and endothermic reactions 
To achieve P2, learners should measure the enthalpy changes in at least three exothermic reactions and at least one endothermic reaction. They should have proforma sheets which allow them to reach simple conclusions about the temperature changes involved in the processes and whether heat is being given out or taken in.
Task:
Carry out a range of reactions that investigates any temperature change and then answer questions based on the results.
.

	M2 Explain the temperature changes that occur during exothermic and endothermic reactions 
To achieve M2, learners should be able to explain the temperature changes that they would expect to see in exothermic and endothermic reactions in their own words, without the use of a proforma.
Task:
Explains the results of the investigation in terms of terms of exothermic and endothermic reactions.

	D2 Explain the energy changes that take place during exothermic and endothermic reactions 
To achieve D2, learners should be able to explain that in an exothermic reaction, there is more energy given out due to bond making than there is taken in due to bond breaking and that in an endothermic reaction, there is less energy given out due to bond making than there is taken in to cause bond breaking.
Task:
Explains why reactions are exothermic or endothermic in terms of energy level diagrams and bonds being broken and made.


	Unit Content
	
	
	

	Exothermic and endothermic reactions: heat evolved or absorbed; bond-breaking and bond-making reactions, eg heat of neutralisation and combustion; energy calculations with given formulae; use of data logging

Applications: exothermic reactions, eg thermite reaction, heat packs; endothermic reactions, eg polymerisation of ethene to polythene, electrolysis
	
	
	

	Delivery Amplification
	
	
	

	Learning outcome 2 lends itself to a range of practical work and IT data logging can be used to support traditional methods. Learners can measure the temperature changes associated with dissolution of substances like calcium oxide, anhydrous sodium carbonate and potassium nitrate, the enthalpy of combustion of a food, such as savoury puff snacks or of an alcohol, the enthalpy of neutralisation. There is scope for getting learners to think about which reactions will give out most heat/cause the biggest temperature rise in water in contact with the reaction. Learners should encounter at least one endothermic chemical process. They need to understand the concept of system and surroundings: the system giving heat from an exothermic reaction to the surroundings and the temperature rising as a result, for example. More advanced learners will be required to interpret energy level diagrams in terms of bond making and bond breaking. It is not necessary to perform calculations using average bond enthalpy values although some centres may wish to consider this.
	
	
	


Delivery and Assessment Guidance
Note: Although a sample worksheet is provided this is meant to be indicative of the type of tasks that can be carried out by learners for assessment purposes and there are many other alternative ways of gathering evidence, for example project work, poster work, PowerPoint presentations, DVD’s etc.. These decisions will have to be made by individual centres, taking into account local needs and resources.

The unit content requires coverage of the energy changes that happen in chemical reactions and how energy is either transferred to, or from the surroundings to give observable temperature changes. For more advanced learners this will need an explanation in terms of the bond energies (enthalpies) of the bonds broken and those that are made. For the distinction level energy level diagrams will need to be understood.
To meet P2 students will need to carry out a series of short experiments and record the temperature changes. The reactions that are suggested on the accompanying worksheet (Worksheet U4 1.1) will provide 4 exothermic reactions and one endothermic reaction (NOTE: There is also a blank version of this sheet for alternative reactions to those suggested). For the Pass grade (P2) it should be sufficient to complete the proforma which will enable students to classify the reactions as those that give out heat or take it in.
The second section of Worksheet U4 1.1 is designed to help students achieve M2 where they are required to explain the temperature changes in exothermic and endothermic reactions in their own words.
To achieve D2 students are required to give a more rigorous explanation in terms of the energy involved in the making and breaking of bonds. The final section of the worksheet provides an opportunity for this.
