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Average Distance to the Sun

The Task 

Aim:

To use knowledge of proportion to find the closest and farthest distances of the Earth from the Sun.

Average distance to Sun is 92,950,000 miles (149,600,000 km). (http://pds.jpl.nasa.gov/planets/special/earth.htm, http://en.wikipedia.org/wiki/sun) 

Note that this is an average distance.  In fact the position of the Sun in relation to the Earth’s orbit is more like:




The orbit of the Earth around the Sun is an ellipse, rather than a circle.

Your task is to use the MDI images taken in 2003 to find the perihelion (closest) and aphelion (furthest) distances of the Earth from the Sun and to discover at what times of the year each occurs.

· Perihelion = 


occurs in the month of…

· Aphelion =


occurs in the month of…

We are keen for you to do as much of the work as possible for this task, but if you need a hint see the next page…
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The Helpsheet 

These help steps are written in a progressive style.  You are encouraged to complete as much work as you can on your own and to refer to the next help step only when necessary.

· Help 1 – Finding when aphelion & perihelion occur.

To find when the Earth is at aphelion and perihelion measure the diameter of the Sun in each image and compare with the diagram on the first page of this worksheet. 

· Help 2 – Finding the distances of aphelion & perihelion.

a) Measure one of the April or October images and use your knowledge of proportion to find the relationship between diameter of the image and distance to Sun. Once you have found the relationship, use this to find the aphelion and perihelion distances to the Sun.

b) Think about how large the Sun would appear to be if you were on a spacecraft travelling away from it. Would it appear bigger or smaller as you travelled away? Use this to decide between:

direct proportion (
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or
indirect proportion (
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c) If you decided direct proportion then your relationship is of the form:
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and hence:
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If you decided indirect proportion then your relationship is of the form:
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and hence:
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d) Input your figures of diameter (April or October) and average distance to Sun to find the constant value, k.

e) Having found k, measure the January and July diameters and use this to find the perihelion and aphelion distances.
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The Answers

A possible set of measurements are as follows:

January
19.3 cm

April

19.1 cm

July

18.7 cm

October
19.1 cm

April & October distance to Sun is 92,950,000 miles (average distance, given in task).

Relationship is indirectly proportional.  The Sun appears smaller as the distance increases. Therefore the perihelion distance occurs in January (when the Sun appears bigger) and the aphelion in July (when the Sun appears smaller).
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and hence:
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April/October figures imply:


[image: image9.wmf]19.1

k

92,950,000

=


( 
[image: image10.wmf]000

,

345

,

775

,

1

92,950,000

19.1

k

=

´

=


and hence:
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Using this formula:

Perihelion = 
91,990,000 miles
and occurs in the month of January

Aphelion =
94,940,000 miles 
and occurs in the month of July
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