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Ray Diagrams for Converging Lenses

INSTRUCTIONS
PART A: Objects Beyond Two Focal Lengths (2F)
1. The first ray starts at the top of the object and runs parallel to the principal axis (PA) until it reaches the axis of symmetry.  All rays that enter a converging lens parallel to the principal axis leave through the focal point.  Therefore, draw the ray from the axis of symmetry through to the focal point on the opposite side of the lens.  

2. The second ray starts at the top of the object and runs directly through the centre of the lens (i.e. where the axis of symmetry and the principal axis cross).  The centre of the lens acts like a flat piece of glass, so rays leave in the same direction that they entered.  In reality, the ray would shift to the side.  However, for thin lenses, the shift is not noticeable.  Therefore, continue the ray in the same direction until it reaches the other ray.  

3. The third ray starts at the top of the object and runs through the focal point (F) until it reaches the axis of symmetry.  All rays that enter a converging lens through the focal point leave parallel to the principal axis.  Therefore, continue the ray from the axis of symmetry horizontal and parallel to the principal axis until it meets the other rays.  
4. Draw the image produced.  The top of the image is at the point where the three rays meet.  The bottom of the image is on the principal axis.  



	Description of image: 
	Location: _____________________________________
Orientation: ___________________________________
Size: _________________________________________

Type: ________________________________________


PART B: Objects Between the Focal Point (F) & Two Focal Lengths (2F)
1. The first ray starts at the top of the object and runs parallel to the principal axis (PA) until it reaches the axis of symmetry.  All rays that enter a converging lens parallel to the principal axis leave through the focal point.  Therefore, draw the ray from the axis of symmetry through to the focal point on the opposite side of the lens.  

2. The second ray starts at the top of the object and runs directly through the centre of the lens (i.e. where the axis of symmetry and the principal axis cross).  The centre of the lens acts like a flat piece of glass, so rays leave in the same direction that they entered.  In reality, the ray would shift to the side.  However, for thin lenses, the shift is not noticeable.  Therefore, continue the ray in the same direction until it reaches the other ray.  

3. The third ray starts at the top of the object and runs through the focal point (F) until it reaches the axis of symmetry.  All rays that enter a converging lens through the focal point leave parallel to the principal axis.  Therefore, continue the ray from the axis of symmetry horizontal and parallel to the principal axis until it meets the other rays.  

4. Draw the image produced.  The top of the image is at the point where the three rays meet.  The bottom of the image is on the principal axis.  



	Description of image: 
	Location: _____________________________________
Orientation: ___________________________________
Size: _________________________________________

Type: ________________________________________


PART C: Objects Between the Focal Point (F) & the Converging Lens
1. The first ray starts at the top of the object and runs parallel to the principal axis (PA) until it reaches the axis of symmetry.  All rays that enter a converging lens parallel to the principal axis leave through the focal point.  Therefore, draw the ray from the axis of symmetry through to the focal point.  Extend the refracted ray back on the left side of the lens (i.e. the same side as the object) using a dashed line.
2. The second ray starts at the top of the object and runs directly through the centre of the lens (i.e. where the axis of symmetry and the principal axis cross).  The centre of the lens acts like a flat piece of glass, so rays leave in the same direction that they entered.  In reality, the ray would shift to the side.  However, for thin lenses, the shift is not noticeable.  Therefore, continue the ray in the same direction.  Extend this ray back from the top of the object using a dashed line until it meets the other ray.  
3. For the third ray, line up your ruler so that it is touching both the focal point and the top of the object.  Start the line at the top of the object to the axis of symmetry.  All rays that enter a converging lens through the focal point leave parallel to the principal axis.  Therefore, continue the ray from the axis of symmetry horizontal and parallel to the principal axis.  Extend the refracted ray back on the left side of the lens (i.e. the same side as the object) using a dashed line.  
4. Draw the image produced.  The top of the image is at the point where the three dashed lines meet.  The bottom of the image is on the principal axis.  



	Description of image: 
	Location: _____________________________________
Orientation: ___________________________________
Size: _________________________________________

Type: ________________________________________
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