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Checkpoint Task: Matter
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 4. This Checkpoint Task should be used in conjunction with the KS3–4 Physics Transition Guide: Matter, which supports OCR GCSE (9-1) Twenty First Century Science Physics B.

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.
Introduction

These tasks are designed particularly to reinforce in the minds of learners the connection between the particle model and the real behaviour of materials. As such, the questions are deliberately open-ended, allowing for more able and engaged learners to go into more detail if possible. Each task also has a ‘bonus question’, which should encourage learners to reason from their understanding of the concepts already introduced. In the cases of the main tasks, learners should be encouraged to use as much initiative as possible, and care should be taken to avoid ‘spoon-feeding’ the relevant information. However, learners are bound to need some degree of consultation and advice, and while learners’ original ideas are to be encouraged and preferred, 
it is more important that their answers display an understanding of the concepts, and emphasis has been placed on explanation.
Task 1: model answer
Obviously, there are many examples, but the objective in this instance is for learners to display an understanding not only of the fact that the particle model is used but also why it is used. While many learners are happy enough being told about particles, it can be easy not to consider questions of why they were invoked as explanations for anything in the first place, and this task is an attempt to encourage learners to think about that aspect of the topic, with the hope that the relationship between the particle model and the phenomena they study relating to it will be reinforced.
	Model answer: Brownian motion: when viewed under a microscope, tiny grains of pollen floating on water can be seen to jiggle about in a random fashion. Particle theory states that water is made of very small particles moving around randomly at high speed. With many water particles colliding with the pollen grains, they also move around at random.

Substances can exist as a solid, liquid and gas, and can be changed between these states with heating/cooling without the substances being destroyed. A liquid that is evaporated and condense back into the liquid.


Task 1: Bonus question – model answer
The question specifically mentions inflating the balloon on the moon instead of on Earth in order to avoid pre-empting the next bonus question.
	Model answer: The balloon would sink. 


Task 2

The answer is given in the video about dislocations, but learners should be encouraged to bring in their knowledge about the internal structures of materials even from other subjects before being given help. The idea of encouraging learners to provide analogies is again to reinforce the connection between the phenomena being described at different scales.
	Model answer: Metals can stretch following Hooke’s Law as the metal bonds can lengthen and then return to their original length when the force is removed. The bonds in wood cannot stretch in the same way so eventually the wood will break when enough force is applied.


Task 2: Bonus question – model answer
	Model answer: The balloon would explode because of the internal pressure, which would have been balanced out by the atmospheric pressure on Earth.


Task 3: Extension – suitable for the particularly keen or able

Devise an experiment to show the particle model in action. Think of a situation in which small objects, or particles, mimic the behaviour of matter on larger scales, and either describe in detail or (preferably) perform and record the experiment.
	Model answer: This is of course not a question that can have set answers and the scope is very broad, but ideas that involve a little ingenuity and/or creativity are to be preferred and encouraged. Since there are a couple of standard ideas included in the resources, these can be used as fall-back ideas in lieu of anything more interesting.


Task 3: Bonus question

If you hit a drum, you transfer some kinetic energy from your movement into sound, carried by a pressure wave in air. If you cover the drum with a towel, it will make much less sound when you hit the drum. If you’re still hitting the drum just as hard, where is the extra energy going? Can you think of a way to demonstrate this.
	Model answer: The excess energy has been dissipated as heat. This can be seen if a cold towel is used to damp the sound and then observing that it has become warmer after it has been struck a number of times.
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Checkpoint Task: Matter
Exploring the particle model of matter
These tasks are all to do with the concept of the particle model of matter and how it can explain the characteristics of matter that we can observe in everyday life. In each of these tasks, you will be asked to think about how the particle model connects to the way matter can be seen to behave not only in science experiments but also in everyday life.
 
Task 1: Differences between electromagnetism and gravity
Think of, and explain, an example of something you can observe in everyday life that makes more sense if you imagine matter as a large number of tiny particles than as a continuous substance with no component parts. Include as much detail as you can, and try to explain any technical or scientific terms in such a way that someone who was not already familiar with them would be able to understand. Don’t forget: you are not only explaining how or why the particle model does make sense in this case but also how or why the continuous model does not.
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If you fill a balloon with helium and let go of it, it will float away. The moon has considerable reserves of helium. What would happen if you were to fill a helium balloon on the moon and let go of it? Would it rise faster because there’s less gravity? Would it rise slower because there’s less air? Would something else happen?

Task 2: Hooke’s Law
Some materials obey Hooke’s Law, and some do not. Metals are often capable of elastic deformation, while wood and plastic generally do not. Think of a reason why this might be, with reference to anything you know about the structure of these different substances on very small scales. Include any analogies from everyday life that you can think of.
Task 2: Bonus question 

If you fill a balloon with air from Earth and take it to the moon and let go of it, what will happen? Would it sink slower because there’s less gravity, or faster because there’s less air, or neither? 
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