Expert Card 1:  Object beyond 2F
You are the expert on one object position. Master this single case, then teach it to your home group.
YOUR SETUP
Focal length f = 4.0 cm, so 2F is at 8.0 cm. Place your object at 12 cm from the lens (well beyond 2F).
DRAW IT
1. From the top of the object, draw the ray parallel to the axis, then bend it through F on the far side.
1. Draw the ray straight through the centre of the lens.
1. Mark where the two rays cross. That is the top of the image.
YOUR IMAGE
Real, inverted, diminished. It forms between F and 2F on the far side.
TEACH YOUR HOME GROUP, IN ONE SENTENCE
When the object is beyond 2F, the image is real, inverted and smaller, forming between F and 2F.
Reminder: the three rays from the top of the object are (1) parallel then through F, (2) straight through the centre, (3) through F then parallel. Any two locate the image.


Expert Card 2:  Object at 2F
You are the expert on one object position. Master this single case, then teach it to your home group.
YOUR SETUP
Focal length f = 4.0 cm. Place your object exactly at 2F, which is 8.0 cm from the lens.
DRAW IT
1. Draw the parallel ray, bent through F on the far side.
1. Draw the ray straight through the centre.
1. Mark the crossing point.
YOUR IMAGE
Real, inverted, same size. It forms at 2F on the far side.
TEACH YOUR HOME GROUP, IN ONE SENTENCE
When the object is at 2F, the image is real, inverted and the same size, forming at 2F on the other side.
Reminder: the three rays from the top of the object are (1) parallel then through F, (2) straight through the centre, (3) through F then parallel. Any two locate the image.


Expert Card 3:  Object between F and 2F
You are the expert on one object position. Master this single case, then teach it to your home group.
YOUR SETUP
Focal length f = 4.0 cm. Place your object at 6 cm from the lens (between F at 4 cm and 2F at 8 cm).
DRAW IT
1. Draw the parallel ray, bent through F on the far side.
1. Draw the ray straight through the centre.
1. Mark the crossing point, which is now far from the lens.
YOUR IMAGE
Real, inverted, enlarged. It forms beyond 2F on the far side.
TEACH YOUR HOME GROUP, IN ONE SENTENCE
When the object is between F and 2F, the image is real, inverted and larger, forming beyond 2F.
Reminder: the three rays from the top of the object are (1) parallel then through F, (2) straight through the centre, (3) through F then parallel. Any two locate the image.


Expert Card 4:  Object inside F
You are the expert on one object position. Master this single case, then teach it to your home group.
YOUR SETUP
Focal length f = 4.0 cm. Place your object at 2 cm from the lens (inside the focal length).
DRAW IT
1. Draw the parallel ray, bent through F on the far side.
1. Draw the ray straight through the centre.
1. The two rays now diverge. Trace them back as dashed lines until they meet on the same side as the object. That is the virtual image.
YOUR IMAGE
Virtual, upright, enlarged. It is on the same side as the object. This is the magnifying glass.
TEACH YOUR HOME GROUP, IN ONE SENTENCE
When the object is inside F, the image is virtual, upright and enlarged, on the same side: this is how a magnifying glass works.
Reminder: the three rays from the top of the object are (1) parallel then through F, (2) straight through the centre, (3) through F then parallel. Any two locate the image.
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