How big is the Sun?


Objectives
· Students make a pinhole camera to safely view the Sun

· Students will use simple proportions to calculate the diameter of the Sun

------------------------------------------------------------------------------

National Curriculum

Light travelling in straight lines, simple ratios, solar system

-------------------------------------------------------------------------------

Resources required

Per pair of students:

· A4 sheet of white card

· A4 sheet of white paper

· square of aluminium foil (approx. 4cm by 4cm)

· drawing pin or sharp point

· some sticky tape

· scissors

· ruler

· candle.

-------------------------------------------------------------------------------

Teaching activities

Introduction
This activity needs to be done on a sunny day and students should work in pairs. They will use a simple pinhole camera to project an image of the Sun onto a piece of paper and then use some simple maths to calculate how large the Sun is.

Activities

The materials should be prepared in the classroom. Cut a square of about 2cm square out of the centre of your sheet of card. Place the aluminium foil over this opening and tape it down at the edges. Using the pin or sharp point, make a small hole (1 mm to 2 mm in size) in the centre of the foil.  You now have a pinhole camera. 
If you would like to test the camera, hold it a few centimetres away from a lit candle with the piece of white paper on the other side of the card to the candle.  You should see an image of the flame projected onto the piece of paper. The image of the flame will be upside-down! 

Extension: Draw a ray diagram of the light coming through the pinhole camera and falling on the piece of paper.

The main part of the activity should be carried out in the playground. To measure the sun's diameter, hold the pinhole viewer so that the sun is shining through the hole and falls on the sheet of paper on the other side. 

REMEMBER – never look at the Sun directly. It will damage the retina in your eyes. There are no pain receptors in your retina so you will not even feel the damage being done.

HINT: Try to make the distance between the pinhole viewer and the paper as large as possible whilst still being able to see the image of the Sun.

Using your ruler measure:

- The distance from the pinhole (in the foil) to the white paper.

- The diameter of the image of the sun on the paper.

There is a simple mathematical law which says:

A = X
B     Y
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The diameter of the Sun can be calculated using this simple ratio. In our situation:

A = size of the projected image of the Sun

B = distance between pinhole and paper

X = size of the Sun

Y = distance between the pinhole and the Sun

A and B have been measured and to calculate the size of the Sun the distance Y needs to be know. The distance between the Sun and the Earth is 140 million km. 

Summary exercises
Summarise by finding the diameters that the students have calculated. This could be shown in a graph or chart format so that the average value can be seen. 

The accepted diameter of the Sun is 1.4x106 km (1.4 million km).
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