Chapter 11 Out Into Space

Activity 30D
Demonstration 'Galileo’s frictionless experiment'

You will need

simple pendulum – bob on a string 

two clampstands 

two G-clamps 

some means of recording the vertical distances at the start and finish of one full swing

Practical Advice

You need to be aware that students may have already met this in chapter 9. This experiment works very well, provided there are no frictional losses. Essentially this means that the string and the pin are clamped securely, and that the supporting structure is extremely rigid. This is why the stands are clamped to the bench. A full and interesting account of Galileo’s thinking can be found on pages 276–9 of Physics for the Enquiring Mind by Eric Rogers (1960, Princeton, NJ: Princeton University Press). It provides a lovely example of reasoning and experiment working in tandem. [image: image1.wmf]
Activity 40E
Experiment 'Testing F = mv2 / r '

You will need

centripetal force apparatus 

hanger mass, 10 g 

metre ruler 

stopwatch

Practical Advice
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This experiment can be done cheaply, with appropriately approximate results. More exact results may be obtained by investing in specialised apparatus to perform this task.

Activity 190D
Demonstration 'Exploring potential with a tennis ball'

You will need

a tennis ball 

Practical Advice

This is a very simple way to demonstrate what is meant by an equipotential surface in a uniform gravitational field, and the relationship between potential gradient and force direction. Good as an introduction, it should take no more than a few minutes, and will give students confidence that the language physicists use describes in a new way something with which they are already familiar. And it could be fun! Perhaps most important, it may be memorable for its simplicity and helpful to refer back to when the going gets tougher. 

Activity 200D
Demonstration ‘Loop-the-loop’

You will need

curtain rail or plastic tracking

toy car, truck or ball-bearing (a ‘vehicle’) to ‘run’ on the track 

clamps and stands to support the track

Practical Advice
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Circular motion in a vertical plane can be difficult to understand, because the speed of the object changes, as do any non-gravitational forces on the object.
Activity 270D
Demonstration 'Measurements with gravitational slides'

You will need

1 flexible track 

a metre rule 

dynamics trolley as a gravitational probe 

newtonmeter 

2 m of shockcord or other weak elastic

Practical Advice

Any piece of flexible material would do for the slide track. Early trials used strips of polythene with slots to fit dynamics trolleys. The ball needs enough mass to give a suitable range of readings on the newtonmeter. Match the scale on the newtonmeter to the mass of the probe by trial. The newtonmeter will need to give readings from slopes of approximately 80° to 10°. These models resemble simple slides and weaker students might be helped by being brought back to that analogy. The models do repay careful discussion to bring out the full depth of the relationship between field and potential gradient and the inevitable logic that links them. You can explore modelling the gravity field (What is the shape of the slide?) as well as more abstract potentials. 

Activity 210D Demonstration 'Gravitational Slides'

You will need

1 m of flexible plastic ducting (backing strip only) 

a metre rule 

a small ball as a gravitational probe

Practical Advice

Any piece of flexible material would do for the slide track. Early trials used strips of polythene with slots to fit dynamics trolleys. Using these or small model cars may be preferred as the potential energy is then transferred (mostly) to linear kinetic energy. 

The idea of probing of gravitational fields by using a freely coasting spacecraft is not easy for some students and this activity gives you a chance to show how we can model the process using a slide. It may be appropriate to start off the discussion drawing on experiences of real playground slides. 

Alternative Approaches 

Software ‘slides’ can be constructed. These have the added advantage of not having a double meaning for the vertical axis which we wish to label both height (for uniform fields) and potential energy (for uniform and non-uniform fields) in moving from concrete model to fields around Earth. The horizontal axis can similarly have only one meaning. 







