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Teacher Notes and resources

Aim: Gain an appreciation of the relative distance of astronomical objects and space instruments and vehicles.

Objectives:  Create a scale model showing orbital distance.
Type of learning activity

ICT computer models, physical models, numeracy

The Basket ball Earth model can be used in many lessons when trying to communicate a sense of scale in the solar system.   Being a familiar object, this can be more student friendly that using a globe.    A few applications are presented here.
Materials

Basket ball (size No. 7)

Tennis ball 

Ball of string

10m tape measure

Sets of question and distance cards in envelopes – on per group

One set of label cards

OHPs of local map and World map

JTrack 3D http://liftoff.msfc.nasa.gov/RealTime/JTrack/3D/JTrack3D.html
Computer and data projector (if Jtrack 3D is used)

Computer room – if the satellite orbit data is used

Tell students that the Basket ball is a model planet Earth.   At 24cm in diameter it is 50 million times smaller than the real thing.

Hand out the questions in envelopes.

Ask Students to put the questions in order of size.    

Discuss with students their orders and reasons.  At this stage don’t give them the right answer.

Hand out envelopes with the distances in them.

Ask the students to match them to their object list.  Give them the information that the 24cm diameter Ball represents 12700km.

The next exercise is to get a feeling for the distances by comparing them.

Circumference of the Earth compared to the Earth Moon distance.

The circumference of a circle is pi times the diameter.   So 3.14 x 12700 is approximately 40,000km.   

The distance to the Moon is 384,000km – how do they compare? – about 10x

Demonstrate the distance to the Moon by wrapping the string around the basketball ten times.   Ask a student to take the end of the string and the tennis ball out to the length.   Remind them that in December 1968 Apollo 8 took three people – Frank Borman, Jim Lovell and Bill Anders- to the Moon.

How far does a space shuttle go by comparison? 300km – 0.6cm off the face of the basketball Earth.

Another rough guide worth knowing is the fact that, at 300,000 km/s, light can travel the distance of about ten times around the Earth or out to the Moon in a second.  Hence there was a two second delay sending and receiving messages between the Earth and the Moon.   

Place the cards to show the orbits of different satellites

Use an OHP of a local map to show the distance to the Sun at nearly 3km away.  You would pass the SOHO solar telescope at a 100th of the distance.

The next nearest star at about four light years or 40,000,000 million km – about 60 Earth diameters away from Earth on our basketball scale.

Students fill in their summary sheet.

Satellite orbits 

For KS4 students this data can be used to show the relationship between radial distance (from the centre of the Earth) and orbital period, and the orbital period and the orbital velocity.   Students can use the chart wizard to graph the relationships.

JTrack 3D is a stunning free resource from NASA which enables you to explore the positions and movements of 700 of the 2500 satellites in Earth orbit.

Dragging the image enables a 3D view of the patterns that the satellites form – close in swam of Earth surveying satellites, shell of GPS satellites, ring of geostationary satellites.

Other details about different types of satellite are available on the Suntrek site.

Cut out and put sets in envelopes

	How thick is the Earth’s crust?



	How thick is the Earth’s atmosphere?



	How far above the surface do transatlantic jets fly at?



	How far above the surface does the space shuttle fly to?



	How far above the surface do weather satellites orbit?



	How far above the surface do GPS satellites orbit?



	How far above the surface do TV satellites orbit?



	How far above the surface does the Moon orbit?



	How far away is the SOHO solar observatory? 

(it’s at the point where the Earth’s and the Sun’s gravity balance each other, so that SOHO orbits around the Sun)



	How far away is the Sun?



	How far away is the second nearest star.




Cut out and put sets in envelopes
	40km   0.1cm



	80km   0.2cm



	10km   0.02cm



	300km   0.6cm



	726km   1.4cm



	20,000km    38cm



	36,000km   68cm



	384,000km    726cm



	1,500,000km    2,835cm



	150,000,000km    283,465cm

	  40,000,000,000,000km    75,590,551,181cm
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